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FINANCIAL STATEMENT, 1951-52 , UNIVERSITY OF MASSACHUSETTS, AGRICULTURAL EXPERIMENT STATION
Hatch Adams Purnell Bankhead-
Jones
Research & Regional Total
Marketing Research Non-Federal
9b l-2 9b-3 Funds
Received from
RECEIPTS
U. S. Treasury 
State appropriation 
Special
Balance forward
$15,000.00 $15,000.00 $60,000.00 $36,698.19 $42,673.96 $11,569.25
$442,213.45
47,778.17
21,178.65
$180,941.40
442,213.45
47,778.17
21,178.65
Total receipts $15,000.00 $15,000.00 $60,000.00 $36,698.19 $42,673.96 $11,569.25 $511,170.27 $692,111.67
DISBURSEMENTS
Personal service $ 7,453.27 $15,000.00 $48,943.09 $27,925.48 $24,057.49 $ 8,000.00 $422,340.77 $553,720.10
Travel 733.58 1,154.46 413.86 2,384.35 8,648.04 13,334.29
Transportation of things 7.95 46.95 4.58 33.94 1,043.66 1,137.08
Communication service 5,064.98 5,064.98
Rents and utility services 1,395.60 1,395.60
Printing and binding 143.70 1,069.25 2,310.97 3,523.92
Other contractual services 305.00 69.28 1,259.36 2,500.00 5,753.35 9,886.99
Supplies and materials 2,090.15 4,680.04 3,025.19 9,190.13 23,646.31 42,631.82
Equipment 4,410.05 5,106.18 5,329.08 5,604.99 10,143.67 30,593.97
Balance Forward 30,822.92 30,822.92
Total disbursements $15,000.00 $15,000.00 $60,000.00 $36,698.19 $42,673.96 $11,569.25 $511,170.27 $692,111.67
D EPARTM EN T OF A G R ICU LTU R A L ECONOMICS 
AND FARM  MANAGEMENT
A. H. LINDSEY IN CHARGE
Effects of Price Support on Potato Marketing in Massachu­
setts. Within limits set by competing markets and the seasonal nature 
of potato production in the United States, the demand of Massachusetts 
markets for potatoes establishes a pattern of receipts that is fairly 
static under competitive conditions. Changes in the pattern can occur 
when large areas of new land are brought into commercial production, 
or when old land goes out of cultivation. Such changes tend to be 
gradual, however, and their progress can be traced.
This study has been concerned with analyzing the effect of a quasi- 
competitive supply-demand situation on the pattern of potato marketing 
in Massachusetts. The period under investigation has been the crop 
years 1943 through 1950, when support prices were a major influence 
in national potato production and marketing. During this period, 
total production of major areas supplying the market reached high 
levels and remained high even after acreage allotments were set up to 
help relieve burdensome surpluses. Certain areas, such as California, 
Long Island, and Canada, increased their production and their propor­
tions of the market supply. Other areas, such as Maine, Massachusetts, 
and New Jersey, also increased production but reduced their propor­
tions of the supply in certain stages of the marketing year. The effect 
of these movements was a changed seasonal pattern of receipts of po­
tatoes at local markets. Areas with reduced proportions of the local 
supply also showed a downward trend in total commercial sales less 
government purchases for support.
By 1948, compared to former years, Massachusetts was marketing 
a larger part of its crop in the winter and, consequently, was using 
existing and new winter storage capacity to a greater extent. This shift 
was partly a response to a guaranteed seasonal price rise and partly to 
competitive pressures. The increased lateness of the local crop and 
the changed seasonality of out-of-state receipts caused the local early 
crop to be marketed in a shorter interval than formerly. Increased 
lateness (resulting directly from greater use of late varieties) has also 
brought the local grower into closer competition with the leading late 
crop supplier, Maine.
Analysis of the marketing of the 1950 local crop showed that grow­
ers used 23 different outlets, including direct and indirect sales, for 
price support. Price support was available to eligible growers only 
during the latter part of the season, but growers in general were con­
cerned with recovering and maintaining competitive outlets. Market­
ing of the 1951 crop was not subject to price support, and the smallest 
acreage on record was planted in Massachusetts.
— A. H. Lindsey and R. A. Fitzpatrick
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Pricing Eggs on the Boston Market. Daily price series on shell 
eggs for Boston, New York, and Chicago were prepared from the daily 
reports of the Boston Fruit and Produce Exchange for 1946 to 1948, 
inclusive, and 1951. These filled out the post 0 . P. A. period and per­
mitted more adequate analysis and consideration of factors associated 
with egg pricing in the Boston Market. The relationship of the Boston 
Market to the New York and Chicago markets as indicated by analysis 
for the period 1949-50 was borne out over the longer period.
The nature of the price-movements in the New York and Boston 
markets of comparable grades of eggs were analyzed with the particular 
objective of determining the nature and extent of the New York in­
fluence on Boston. Price changes in both markets were characterized 
by periodicity or swings—some upward, some downward. Curiously 
enough, the number of such periods was about the same, 16, 16, and 
18 in each of the three years. Most of the periods were of compara­
tively short duration lasting for two to ten market days. What might 
be described as long swings accounted for only 18.8 percent of the per­
iods. The longest sustained upward movement extended over 43 mar­
ket days from Friday, May 26, through Thursday, July 27, 1950.
Two indications of the relationship were considered—timing and 
price change in cents per dozen in both markets. Twenty-nine of the 
50 periods identified began and 26 of the periods ended on the same 
day in both markets. The aggregate price change during 17 of the 
periods was of the same amount in both New York and Boston and 
within one cent per dozen in 15 of them.
The periodic price movements were quite clearly defined in 1949 
and 1950, and there were a few in 1951 which were unmistakable. The 
periods did not coincide so well, however, for Boston and New York in 
1951, nor were the price movements so nearly alike. During the two 
earlier years, the price movements were uniform or for the most part, 
over the period within one cent of each other. By 1951 the swings, 
although in the same direction, tended to overrun or stop short with 
more frequency. The market(s) in 1951 were subject to more frequent 
changes and to periods that could be described only as "mixed.”
— A. A. Broivn, R. IV. Brundage, and Alden C. Manchester
Possible Economies in the Marketing of Eggs. This study is 
part of a more inclusive one concerned with the supply areas and 
markets for eggs produced on New England poultry farms. The area­
wide research is drawing extensively on data from secondary sources 
especially with regard to smaller markets. The work in Northampton 
is designed to supplement this.
Two hundred and thirty-five householders were interviewed during 
May and September regarding their purchases and use of eggs. The 
retailers, farmers, and other sellers from whom these purchases were 
made were also interviewed.
Tabulation and analysis of the data are underway, and only limited, 
tentative results can be reported. Two items warrant mention. Direct 
purchase from farmers accounted for slightly more than half (51.1 
percent) of the eggs bought by this group of householders. Consider­
ing the location of the city and the agriculture of the surrounding areas, 
this percentage is lower than might be expected.
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The volume bought from stores, independents and chains combined, 
amounted to 32.1 percent of total consumer purchases. Some stores 
received eggs directly from nearby farms; others received them from 
sources in Boston, Springfield, and Hartford. Eggs from poultry 
farms in the area adjacent to Northampton, meanwhile, were being 
shipped to Springfield. The extent of the cross-hauling and its implica­
tions await completion of the analysis.
— Alfred A. Brown, V. J . Pierce, and R. W. Brundage
Interinarket Milk Price Relationships. Price differences be­
tween Boston and five secondary markets, Springfield, Worcester, 
Lowell-Lawrence, Fall River, and New Bedford, were determined on an 
annual average basis for a 16-year period from 1935 to 1950, for Class 
I, Class II, and producer milk. In addition, the milksheds for eight 
marketing areas, involving about 4500 producers, were determined 
on a town basis.
Comparison of actual, with the theoretic supply areas developed in 
the Northeast regional study indicates that generally the markets 
studied receive their supplies from the most economical source avail­
able.
Analysis indicates that producer prices in secondary markets are 
higher than those in Boston, in part because of higher Class I prices, 
but primarily because of higher percentage Class I utilization. Higher 
Class I utilization, at least in part, appears to result from less economi­
cal handling costs of Class II in the secondaries because of periodic 
fluid demands for the nearby supplies, and generally smaller scale 
manufacturing operations. Only a small part of the differences are 
attributable to location, that is, location relative to competing markets, 
and varying hauling cost distances.
The level of Class I, in relation to Class II prices, has varied con­
siderably from period to period, with the result that reactions appear to 
develop to much wider or narrower spreads. A change in the range 
between Class I and Class II appears generally to be followed by pro­
duction-consumption responses to the relative high or low Class I 
price. Therefore, although the precise speed and degree of supply- 
demand response is not known, there seems to be no doubt that the 
effects of a relatively high or low Class I price is moderated to an im­
portant degree by resulting variations in the percentage Class I utiliza­
tion. Since Boston carries a higher percentage of Class II milk, wider 
spreads between class prices result in wider differences in producer 
prices between Boston and the secondary markets.
An increase in the range between Class I and Class II prices also 
increases potential price pressure from nonregulated and New York 
1-C milk. The quantity of Class II can be regulated through pricing 
of Class I milk. Class I pricing in Boston is particularly important 
because it forms the standard of pricing in whole or in part in most of 
New England.
— II. G. Spindler and V. J .  Pierce
Production Adjustments on Representative Massachusetts Farms.
The project was handicapped by a lack of personnel. No fill-in for the 
project leader was made during his leave of absence for a year. Dr.
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Jarvesoo left the project after three months, and Mr. Vetterling served 
on the project for only a few weeks.
Over 50 Massachusetts farms previously selected for study were not 
dormant, however, during the year. Several of these were visited on 
the return of the project leader, and current adjustments were reviewed 
in terms of their effect on the whole farm business.
A comparative analysis of changes in production organization and 
labor efficiency on Bristol, Essex, Franklin, and Hampshire County 
farms from 1945 to 1950 has been made. The study included 183 
farms in Bristol County; 86 in Essex County; 47 in Franklin County, 
and 66 in Hampshire County. County data on changes on identical 
farms over the five-year period were limited. The larger and more 
representative sample from Bristol County gives the most reliable 
results.
The size of the Bristol County farms, measured in terms of pro­
ductive man work units or man days (PMWU) increased 7.7 percent 
from 1945 to 1950. Full-time workers per farm declined slightly from 
2.56 in 1945 to 2.4 in 1950. The result was an increase of 16.5 percent 
in labor accomplishment per man. In 1945, dairy production units 
made up 43 percent, and poultry units 32 percent, of the county total. 
By 1950, poultry units including turkeys were 40 percent, and dairy 
units 37 percent, of county totals. Potato, sweet corn, and tomato 
enterprises decreased in importance during the same period, whereas 
lettuce and certain other vegetables increased in acreage.
All types of specialized Bristol County farms increased their labor 
efficiency per man during the five-year period:
14 poultry farms by 17 percent
24 vegetable farms by 11 percent
68 diversified farms by 29 percent
77 dairy farms by 3.5 percent
The dairy farms decreased in size from 1945 to 1950 by 9 percent; 
their labor force decreased by 12 percent during the same period. The 
result was an increase of 10 percent in cows per man, from 12.3 to 13.5
The Essex County farms studied showed a slight reduction in size 
of farm with some increase in labor force. The result was an 11 percent 
drop in labor efficiency*. The reduction in vegetable acreage was not 
offset by increases in poultry enterprises. Cow numbers remained 
stable. The farms of Franklin and Hampshire Counties were alike with 
almost no changes in production organization or labor efficiency during 
the five-year period. Labor efficiency per farm changed less than 1.5 
percent in either county.
The findings have been made available to the respective county 
agents who have used them in their extension work, lh e diversity in 
production changes by counties would make a state summary of trends 
rather meaningless.
The case analyses and research work of production changes formed 
the basis for many articles published during the year (see Miscellaneous 
Contributions, page 94)
Bradford D. Crossmon, Elmar Jarvesoo and Philip l etterling
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Study of Farm Real Estate Taxation, Methods of Taxation R e­
form, and the Effect of Such Measures on Farm Income. With
a view toward devising objective measures of valuation for tax purposes, 
a group of dairy farms in one town was selected for analysis of land use 
capability, as defined by the Soil Conservation Service. Among these 
farms, it was found (as expected) that marked differences existed in the 
proportions of land in the various classes, although all the farms were 
dairy farms and located in the same town.
In two farms of comparable size, Class I (very good) land ranged 
from 2 to 26 acres. In two other comparable farms. Class VII (very 
poor) land ranged from 0 to 56 acres. In the group of farms as a whole, 
Class I land was 10 percent, and Class VII land 24 percent, of the total 
acreage. Further analysis revealed a wide variation in the kinds of 
soil in the farms.
The data on land use capability were then analyzed in terms of 
assessed valuations for tax purposes as recorded in the assessors’ lists. 
It was found that the average valuation per acre did not uniformly re­
flect the amounts of poor or good land in a given farm. For example, 
in three farms, whose percentage of Classes I and II were 81, 19, and 
40 percent, the average valuation per acre was $39, $54, and $90, re­
spectively. Such evidence indicates that the capability of the land for 
crop and livestock production is not observably related to the valua­
tion for tax purposes.
— A. A. Brown and R. A. Fitzpatrick
D EPARTM EN T OF A G R ICU LTU R A L EN G IN EERIN G
H. N. STAPLETON IN CHARGE
Animal Shelters and Farm Crop Storages.
Improvement o f  Poultry House Ventilation.
During the summer the multipoint temperature recording instru­
ment was used in evaluating the effectiveness of aluminum roofing in 
reducing the solar radiation input to a building. Tests indicated that 
aluminum roofing is equivalent to four inches of shavings in the re­
duction of solar radiation.
Evaluating of the data collected during the winter of 1950-51 indi­
cates that the dew point temperature on the south side of a building is 
approximately equal or slightly lower than the dew point temperature 
on the north side of the building. The dry bulb temperature on the 
south side of a building was found to be as much as 20 degrees higher 
than that on the north side of the building because of solar heat. If 
intake air for the poultry house comes from the south side of the 
building, during the part of the day when the dry bulb temperature on 
the south side is above that on the north, excessive ventilation would 
be permissible for the control of litter moisture.
Investigations to Improve Tobacco Curing
Cooperating with a tobacco farmer, the chief investigation during 
the season of 1951 concerned the use of oil burners in tobacco sheds.
10 MASS. EXPERIMENT STATION BULLETIN NO. 457
On one farm, five sheds of tobacco were cured, four with experimental 
oil burners. The dry bulb—dew point multiple record instrument indi­
cated that a very uniform temperature could be held between the top 
of the first tier and the top of the shed. The temperature varied con­
siderably between the ground and the top of the first tier and also 
through the space between the burners. Because of the large heating 
capacity of these burners, only 14 could be used in a shed 30 feet wide 
by 180 feet long. The necessary wide spacing of burners left unheated 
areas in the first tier in which some spoilage developed.
Open flame oil burners can be used in curing tobacco without 
imparting an oil odor to the tobacco.
The fuel cost of oil is about one-third that calculated for charcoal
or gas of equivalent gross Btu. , „  , „ _
— H. N. Stapleton and Earle F. Cox.
Investigations on Mechanizing Cranberry Production. Develop­
ment of a hydraulic sanding device has been completed, and a limited 
amount of experimental sanding has been done with it. The results 
to date indicate that a rate of 20 cubic yards per hour can be sustained 
with 400 feet line on the sander and that as this distance is decreased, 
the rate can be increased to 30 cubic yards per hour. With four hose- 
men on the bog and one man at the sand box, it is possible to sand an 
acre of bog in three hours operating time, assuming that the rate of 
coverage will not exceed 80 cubic yards per acre.
A hydraulic ditch-cleaning device has been developed and has 
undergone preliminary tests. This device is mounted on the general 
purpose tractor developed for use in the cranberry industry. A series 
of disks powered by an auxiliary engine operates in the ditch to loosen 
the accumulated material and to chop weeds and grass, from the 
chopper the material is fed back into a dredge snout, which forms the 
intake of the suction line to the trash pump. The effluent is discharged 
from the trash pump onto the shore of the bog.
Laboratory testing on commercially available nozzles is almost com­
plete. In addition to the tests on the nozzles, a test was conducted on a 
machine using a system of centrifugal breakdown. 1 his machine 
gave a more uniform droplet size and ofiered better control of the drop­
let size than the commercially available nozzles.
— Earle F. Cox.
Barn Hay-Drying. The testing of fans with suitable efficiency foi 
use with forage drying without supplemental heat has been completed, 
and the data are being evaluated. A plenum tunnel rather than test 
code procedures was used to evaluate more accurately the fan per­
formance under similar conditions of application. Three fans were 
tested: a 2-blade, 54-inch diameter; a 2-blade, 48-inch diameter: and a 
6-blade, 48-inch diameter. Appropriate efficiency curves for the 5-llp 
motor had previously been determined in the laboratories of the De­
partment of Electrical Engineering. With the fans several combina­
tions of air inlet and air outlet modifications were tested. Tests were 
also conducted to determine the effect of the cleanliness of the fan 
blades as well as the effect of blade tip-mounting ring clearances.
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The results indicate that the blades should be maintained in a clean 
condition, and that as much as 10 percent reduction in air delivery may 
be expected from soiled blades. A decrease of as much as 40 percent 
in air volume may be expected with some stock commercial fans unless 
the clearance between the blade tip and the mounting ring is reduced. 
Fan efficiency increases with the addition of a cylindrical discharge 
tube of length equal to the fan diameter; and modification of the dis­
charge tube to a slightly diverging section provides a further slight, 
increase in fan efficiency.
In the search for simple moisture testing equipment, a new model 
tester using infra-red heat has been compared with the Brown-Duval 
method. It was found that the "standard error” of the infra-red tester 
is so indefinite that it is considered unsatisfactory for rough field tests 
unless overnight operation is permitted.
—Earle F. Cox.
D EPARTM EN T OF AGRONOMY
W. G. COLBY IN CHARGE
Relative Potassium Competition of Colonial Bent, Kentucky 
Blue Grass, and Smooth Broine-Grass When Grown With Lad- 
ino Clover. Grasses with roots of different cation exchange capacity 
and Ladino clover were grown separately and in combination on a soil 
with a low level of exchangeable potassium. Cation exchange capacities 
of the plant roots were: colonial bent 16 me , Kentucky bluegrass 21 m e, 
smooth brome 25 m e, and Ladino clover 43 m e (m e = milliequivalents 
per 100 grams of dry roots). In theory, plant roots with low cation 
exchange capacity should adsorb relatively more K than roots of high 
cation exchange capacity when grown on soils with a low to medium 
level of available K. Likewise, when grown with Ladino clover or 
other legumes, grass roots with low cation exchange capacity should 
offer greater competition for K than grasses with roots of high cation 
exchange capacity. Relative differences of these plants in their feed­
ing power for K at different levels of applied K were studied.
When the plant species were grown alone, the first increment of 
applied K produced an increase in both yield and percent K. In the 
first three cuttings the percent K in all plants was increased, but yields 
were not increased by the highest K application. However, this highest 
K application produced much greater Ladino clover yields in the fourth 
cutting.
Differences of these grasses in K compatibility when grown in com­
bination with Ladino clover were investigated at different K treatments. 
Results indicated that plant species differ greatly in their feeding power 
for soil K. At the exchangeable K level (100 K2O pounds/acre) the 
relative uptake of K in the first cutting was bentgrass, 100; Kentucky 
bluegrass, 60; smooth brome-grass, 38; and Ladino clover, 29. The 
relative K uptake in three cuttings was bentgrass, 100; bluegrass, 72;
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and Ladino clover, 40. These values agree well with the theory of 
cation adsorption based on relative cation exchange values of the plant 
roots.
In the Ladino clover-grass associations, bentgrass was by far the 
most serious K competitor and smooth brome was the least serious 
competitor. When 60 pounds of K2O were applied before planting 
and again after the first cutting, the third cutting Ladino contained 0.54 
percent K with bentgrass, 0.95 percent K with Kentucky bluegrass, 
and 1.07 percent K with smooth brome-grass. When 120 pounds K2O 
were applied initially, the third cutting Ladino contained 0.54, 0.70, 
and 1.13 percent K, respectively, with bentgrass, Kentucky bluegrass, 
and smooth brome-grass.
Either delaying or splitting the K application to the Ladino-bent- 
grass association increased both yield and K uptake by the bent in 
both the second and third cuttings so that both yield and K uptake of 
Ladino wrere reduced in the second and third cuttings.
In contrast, splitting the 120-pound K2O application in the Kentucky 
bluegrass-Ladino association greatly increased both yield and percent 
K in both the second and third cuttings of Ladino clover. When only 
60 pounds of K2O were applied, and that as a top-dressing after the first 
cutting to the bentgrass-Ladino association, the percent K in the second 
cutting was 0.74 in Ladino and 1.95 in bentgrass, but in the Kentucky 
bluegrass-Ladino the percent K was 0.92 in Ladino and 1.75 in 
bluegrass. When 120 pounds of K20  were applied initially, the percent 
K in the second cutting was 0.94 in Ladino and 2.17 in bentgrass, but 
in Kentucky bluegrass-Ladino the percent K wras 1.35 in Ladino and
1.75 in bluegrass. Although Kentucky bluegrass competed with the 
Ladino clover for K, this competition was much less than that by 
bentgrass.
Data from this and related experiments indicate that Ladino clover 
should contain at least 1.5 percent K for best production. Therefore, 
on a soil with a relatively low' level of K it appears impossible to meet 
the K requirements of Ladino clover by moderate K fertilizer applica­
tions, when associated with bentgrass. These results emphasize the 
great importance of destroying the remnants of a bentgrass sod more 
completely by a smother crop or an intertilled crop before attempting 
to make a new seeding of Ladino clover.
—Bryce C. Gray, Mack Drake, and W. G. Colby in coopera 
tion with the Departments o f  Chemistry' and Agronomy.
The Chemical Composition of Weeds and Their Companion 
Plants. Studies init iated in 1950 on the chemical composition of 
wreeds and their companion plants were continued in 1951. Grassland 
and arable land w'eeds were collected from typical farms in the Connecti­
cut River Valley. Analyses were made for N, P, K, Ca, and Mg.
Cumulative data for two years indicate that w'eeds are important 
competitors with crop plants for essential nutrient elements. I11 grass­
lands, weeds with leafy, vegetative growth, such as Taraxacum officinale, 
Plantago lanceolata, Asclepias syriaca, and Onoclea sensibilis, ■were all 
high in nitrogen content. Almost all grassland and arable land weeds 
had a significantly higher phosphorus content than the associated culti-
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vated plants. It would appear that many weeds are capable of utilizing 
forms of soil phosphorus not readily available to some cultural plants.
Many grassland weeds were high in potassium, indicating that along 
with the grasses, they are very strong competitors with legumes for 
available soil potassium. Some of the arable land weeds on heavily 
fertilized soils had very high concentrations of potassium. Purslane 
(Portulaca oleráceo) from onion fields had 8.4 percent K, and chickweed 
(Stellaria media) from potato fields, had 8.3 percent K.
The calcium content of grassland weeds was about four times as 
great as that of timothy, and the magnesium content was about three 
times as great. The calcium and magnesium content of weeds com­
pared favorably with that of red clover.
—Jonas Vengris, Mack Drake, W. G. Colby, and Joseph Bart.
Raw Rock Phosphate Compared with Superphosphate as a 
Source of Phosphorus for Forage Plants. In New England the 
present information on the relative availability of rock phosphate and 
superphosphate to grass-legume hay and pasture crops is inadequate. 
In 1949, a field experiment was started on Merrimac fine sandy loam 
near Amherst to compare the effect of rock phosphate and superphos­
phate on forage crop yields. The soil was limed to pH 6.7. The phos­
phate treatments consisted of 2000, 3000, and 4000 pounds of rock 
phosphate, 1000 and 2000 pounds of superphosphate, and a combina­
tion treatment of 1000 pounds of rock phosphate and 500 pounds of 
superphosphate. Alfalfa, timothy, and a mixture of Ladino and smooth 
brome-grass were the forage crops used to measure the response.
In the first two years of harvest, the yields from the timothy, al­
falfa, and Ladino-brome treated with 2000 pounds of rock phosphate 
have compared favorably with the 1000-pound superphosphate treat­
ment. The average yield for each harvest year for timothy was 9200 and 
9380; for alfalfa, 6220 and 5940; and for Ladino-brome, 4730 and 4840 
pounds of 15-percent moisture hay on the 2000-pound rock phosphate 
and 1000-pound superphosphate treatments, respectively. The phos­
phorus uptake for timothy for each harvest year was 13.0 and 14.0; 
for alfalfa, 11.5 and 11.9; and for Ladino-brome, 12.6 and 13.1 pounds 
of phosphorus on the 2000-pound rock phosphate and 1000-pound 
superphosphate treatments, respectively.
On the 1000-pound superphosphate treatment, the timothy, al­
falfa, and Ladino-brome have removed in the first two harvest years 32, 
27, and 30 percent, respectively, of the 200 pounds of P2O5 supplied 
at the beginning of the experiment. Since no further additions of 
phosphate will be made, the relative performance of the three forage 
crops on the rock phosphate and superphosphate treatments is expected 
to change in the next two or three years.
— J. E. Steckel, Mack Drake, and T. A. Bertinuson.
The Improvement of Control Measures for Diseases aiul Weeds 
in Tobacco Seedbeds. Sufficient suitably sized, healthy plants to 
transplant and restock tobacco in the field in proper season are a 
requisite for the profitable production of tobacco. Good tobacco seed­
beds are farmers’ best assurance of having sufficient suitable tobacco 
plants.
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It is the purpose of this project to improve farming practices in the 
production of tobacco seedbeds. The effects of certain very impor­
tant operations in the preparation of seedbeds have been studied. 
These operations include the sterilization and fertilization of the seed­
bed soil, the working of the seedbed soil in the spring for seeding, and 
the rate of seeding. On the basis of the experimental results obtained, 
the following recommendations can be made safely :
1. Sterilize tobacco seedbed soil by some approved method.
Steam, methyl bromide, and chloropicrin, if used properly, are
effective soil sterilizing agents. Chloropicrin must be used in the fall 
while the temperature of the soil is 60°F. or higher. Methyl bromide 
is best used in the fall when the temperature of the soil is 50°F. or 
higher. Although steaming of the soil can be done in the fall or in the 
spring, fall steaming is preferable.
Sterilization of seedbed soil reduces bed-rot diseases and improves 
the stand of seedlings and the later growth of plants. It gives good 
control of weeds and almost eliminates the necessity of hand-weeding. 
It has other beneficial effects as well.
2. Fertilize tobacco seedbed soil in the fall with some suitable 
organic fertilizer. Regular 6-3-6 tobacco fertilizer at the rate of 100 
pounds per 1000 square feet of seedbed area applied in the fall usually 
supplies enough plant food to grow good tobacco seedlings in the fol­
lowing spring. Organic fertilizers applied in the fall will not retard 
the germination of tobacco seed nor the early growth of seedlings. If 
regular tobacco fertilizer is used in the fall, as suggested, the applica­
tion of supplementary fertilizers in the spring before seeding will not 
be needed.
The results of experimental work show that a spring application of 
fertilizers very often impairs the germination of tobacco seed and re­
tards the early growth of tobacco seedlings. Inorganic fertilizers, 
which are worse than organic fertilizers in this regard, when applied 
to tobacco seedbeds in the fall, do not supply enough nitrogen to grow 
tobacco plants satisfactorily in the following spring.
Fertilizer applied on tobacco seedbeds in the fall should be worked 
into the soil well before sterilizing is done.
3. In the preparation of seedbed soil in the spring for seeding, it 
is advisable to work the soil to a depth of not more than three to four 
inches, if the soil was fertilized and sterilized in the fall. This pro­
cedure will avoid bringing unsterilized earth and viable weed seeds to 
the surface of the seedbed. It will also avoid the formation of deep 
depressions in the soil after seeding has been done.
4. If tobacco seed germinates 90 percent or more, seed should be 
sown at the rate of approximately one ounce per 1000 square feet of 
seedbed. Heavier rates of seeding may produce spindly plants, which 
will not withstand transplanting well; higher rates of seeding are likely 
to produce squatty plants, which are difficult to transplant.
More detailed information about the results obtained from experi­
mental work in the particular operations mentioned is contained in 
reports for 1949 to 1951, inclusive.
— C. V. Kightlinger.
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The Improvement of Havana Seed Tobacco. It is the purpose of 
this project to improve Havana Seed tobacco and its production in 
Massachusetts.
One phase of the project concerns the breeding of new strains of 
Havana Seed tobacco that combine (1) high resistance to black root 
rot, wildfire, and common tobacco mosaic, with habits of growth and 
yielding capacities that are more acceptable to tobacco farmers than 
those of the older strains of tobacco and (2) the ability to produce 
tobacco leaf of type and quality that are more acceptable to cigar 
manufacturers than the older strains of tobacco. Another phase of 
the work is concerned with farming, improving the practices in pre­
paring tobacco for harvesting, and in harvesting the crop itself.
Strains of Havana Seed tobacco more highly resistant to black root 
rot, and with more desirable habits of growth and yielding capacities, 
have been produced. These strains also have the capacity to produce 
tobacco leaf of better type and quality than the older strains of Havana 
Seed possessed or were capable of producing. The results of work done 
to determine the best heights at which to top plants of the black root 
rot resistant strains of Havana Seed and the proper stages of maturity 
to which the tobacco should be allowed to mature before it is harvested 
have improved farming practices for preparing tobacco for harvest. 
These improvements are responsible for better yields of tobacco and 
better quality of cured leaf. For detailed information about the ac­
ceptability of the black root rot strains of Havana Seed by farmers and 
by the tobacco trade in Massachusetts and resulting increased profits 
to the growers of Havana Seed in the State, readers are referred to the 
reports of 1949-51, inclusive.
Work is underway to breed strains of Havana Seed tobacco that will 
combine improvements in all the properties that have made the black 
root rot strains popular, with high resistance to wildfire and common 
tobacco mosaic. This undertaking has not been completed, but the 
results of the work to date are promising.
— C. V. Kightlinger.
The Capacity of Certain Soils Weathered from Different Rocks 
to Furnish Ions to Plants with Special Reference to Magnesium.
Twenty-three species of plants grown on eight different soil series 
were collected. The soils, which had not been influenced by previous 
fertilization, were Dover, Suffield, Bernardston, Brookfield, Gloucester, 
Charlton, Merrimac, and Hinkley. With the exception of Merrimac 
and Hinkley, they were loams with silt and clay content of 24 to 54 
percent. The average magnesium content of all plants grown on these 
loams was slightly more than .2 percent. The plants grown on the 
two sandy soils contained about .17 percent of magnesium; those on 
Dover soil averaged .257 percent; and those on Merrimac soil were 
the lowest in magnesium content.
This deficiency has been changed on numerous sandy areas.
It would seem that two main factors govern the availability of mag­
nesium for plants: the presence of moderate amounts of silt and clay 
in the soil and the weathering of rocks containing an abundance of 
magnesium.
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Plants growing on soils high in silt and clay were also found to be 
higher in calcium and potassium content than those on sandy soils.
— Walter S. Eisenmenger and Karol J . Kucinski.
Weeds Found in Cultivated Field of the Connecticut Valley.
Although new chemical herbicides have recently created a new era in 
weed control, they are not a panacea. They are only tools, and their 
proper use with various crops must be based on a thorough knowledge 
of kinds of weeds to be found and the relative abundance of each kind 
for the important crops grown.
The weeds found in tobacco, onion, potato, and cornfields, were 
investigated in 1950 and 1951.
The important weed species found with various crops in the order 
of their relative frequency are listed below;
a. Tobacco Fields : Digitarla sanguinalis, Echinochloa crusgalli, 
chenopodium album, Portulaca oleracea, Amaranthus retroflexus, Pani- 
cum capillare, Mollugo verticillata, Stellarla media, and Amaranthus 
albus.
b. Onion Fields: Digitarla sanguinalis, Portulaca oleracea, 
Echinochloa crusgalli, Amaranthus retroflexus, chenopodium album, 
Stellarla media, Amaranthus albus, Panicum capillare, Mollugo verti­
cillata, and Polygonum pensylvanicum.
c. Potato Fields: Echinochloa crusgalli, Amaranthus retroflexus, 
chenopodium albus, Digitarla sanguinalis, Polygonum pensylvanicum, 
Panicum capillare, Polygonum Persicaria, Portulaca oleracea, Ambrosia 
artemisiifolia, and Stellaria media.
d. Cornfields: Digitarla sanguinalis-, chenopodium album, Amar­
anthus retroflexus, Polygonum pensylvanicum, Ambrosia artemisiifolia, 
Panicum capillare, Mollugo verticillata, Echinochloa crusgalli, and 
Portulaca oleracea.
The weed flora in tobacco fields consisted of 39 species; in onion 
fields, 34; in potato fields, 55; and in cornfields, 66.
— Jonas Vengris.
Control of Forage Crop Weeds in Massachusetts. The forage 
crop is one of the most important crops grown in Massachusetts. Al­
though weeds have always been present to a greater or lesser extent 
in most forage crop seedings, the weed problem has become much more 
serious during the past few years. Higher soil fertility levels and re­
duced acreages of corn and other cultivated crops in rotation are two 
important causes of this serious weed problem.
The objectives of weed control investigations include :
a. Chemical weed control in new seedings of grass-legume mixtures
b. The role and importance of seeding rates and nurse crop in the 
control of weeds in grass-legume mixtures.
c. Pre-planting application of CaCN2 in controlling weeds in grass- 
legume seedings.
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Breeding Corn for Grain Production in Massachusetts. In 1951, 
45 single crosses of Massachusetts 63 maturity group were produced 
at the station. Ten new inbred lines were used in making up the all­
combination single crosses. About 150 Massachusetts lines were top- 
crossed with three different testers to evaluate combining ability, and 
75 predicted double crosses were tested to estimate performance.
Massachusetts 63 (W9 x WM13) X (Q83w x NY3) is an early- 
maturing hybrid suitable for grain and can be used as a silage corn at 
high elevations in most of the Northeastern States. Trials over a series 
of years and under a wide range of conditions have shown Massachu­
setts 63 to mature early and yield better than most hybrids in its matur­
ity group, and produce an excellent quality yellow grain. This hybrid 
is now in commercial production and available to the farmers in the 
Northeastern States.
— H. M. Yegian.
Castor Pomace in Onion Fertilizers. Application of castor pomace 
at the rate of 1000 pounds per acre proved to be very beneficial in the 
production of seed onion. Connecticut Valley onions are grown almost 
entirely on fine or very fine sandy loam soils low in organic content. 
The use of castor pomace with the regular commercial fertilizer will 
improve the physical conditions of the soil and also supply plant 
nutrients (4.1 to 6.6 percent nitrogen, 1 to 1.5 percent phosphoric 
acid and 1 to 1.5 percent potash) to maintain growth. It is suggested 
that the castor pomace be broadcast prior to the final fitting operation 
of the onion land.
— H. M. Yegian.
Potato Variety Trials. To determine which potato varieties produce 
best under our soil and climatic conditions, field trials have been con­
ducted for several years. Fifteen different varieties of potatoes were 
grown to study their performance with regard to yield, habit of growth, 
and resistance to diseases. The five highest yielding varieties were 
Green Mountain, Chippewa, Essex, Sequoia, and Ontario, ranging 
from 481 to 413 bushels per acre, respectively. The five lowest yield­
ing varieties were Teton, Pungo, Mohawk, Katahdins and B355-14, 
ranging from 342 to 305 bushels per acre, respectively. Green Moun­
tain, Marygolds, Pungo, Mohawk and Irish Cobblers had the highest 
percent of starch. For comparing results of similar tests of other sta­
tions, the data are published by the Plant Industry Station in their 
annual report of the "National Potato Breeding Program.”
— Karol J . Kucinski and Ralph W. Donaldson.
Irrigation Studies and Management of Irrigated Soils. Certain 
phases of supplemental irrigation have been studied for the past three 
years. This project is intended to cover all the various phases of sup­
plemental irrigation in general and specialized agriculture in Massachu­
setts. Set onions increased in yield 25 to 100 percent where irrigated. 
Japanese millet averaged 82 percent increase in yield with four appli­
cations of water totaling three and one-half inches. A hay field pro-
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duced 26 percent more hay where irrigated with two inches of water. 
The quality and yield of irrigated tobacco were generally better; how­
ever, too much water may prove unsatisfactory. During a fairly favor­
able climatological growing season like 1951, the response to irrigation, 
measured in terms of percent increase in yield, was greater than that 
observed during growing seasons that would be considered droughty, 
as in 1949 and 1950.
In a study of the effect of equipment compaction on soil structure 
and water permeability it was found that water permeability decreased 
with increased compaction in terms of weight per square inch. Com­
paction was much less serious at 20 to 25 percent soil moisture on very 
fine sandy loam than when the moisture was at field capacity. Results 
indicate that the use of a light tractor on soil of lower moisture content 
will result in considerably less compaction. Driving heavy tractors or 
other equipment on a field soon after its irrigation should be discouraged 
because of the ill effects produced on soil structure and the lowering of 
the water infiltration rate of the soil.
— Karol J . Kucinski.
Yield, Vegetative, and Chemical Composition of Forage Crops 
as Aflected by Fertilizer Treatment. Farmers experience great 
difficulty in maintaining yield and stands of desirable legumes and 
grasses in hay and pasture mixtures in the Northeastern States. Addi­
tional information on the fertility requirements of improved legumes 
and grasses has been needed.
Field studies were conducted on a well-drained soil, Merrimac sandy 
loam using Ladino clover, smooth brome-grass, orchard grass, and 
timothy seeded separately in a split plot field design in 1949, to de­
termine their potassium and phosphorus requirements. Three phos­
phorus (20 percent superphosphate) applications, supplying 50, 100, 
and 200 pounds of P2O5 per acre, were applied before seeding in bands 
seven inches apart and three inches deen. Certain plots received an 
additional annual top-dressing application of 100 pounds of P2O5 per 
acre.
Potash requirements were studied by adding small increments (50 
to 100 pounds of K2O per acre) after each cutting. In addition, one 
series received 50 pounds of K2O per acre before the first cutting, and 
two series received no top-dressing or maintenance potash but did re­
ceive phosphorus. Less than 10 percent of the Ladino on low potash 
plots remained at the end of the second crop year. In contrast, the 
grasses on low levels of potash maintained stands of 60 to 90 percent. 
The grasses were better able to survive at low levels of soil potash than 
Ladino. Certain grasses removed much more potassium from the soil 
than Ladino. For example, during the first crop year, on high potash 
plots Ladino removed 157 pounds of K2O per acre, whereas orchard 
grass removed 298 pounds of K2O per acre. These plots received 
a total of 300 pounds of K2O per acre during that growing season.
Population studies on Ladino plots at the end of the second year 
indicated that at all fertility levels, 15 to 20 percent of the stand was 
Kentucky bluegrass. At the same time, the stand of Agrostis sp. 
(mostly red top and colonial bent) varied from 15 percent of the stand
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at high mineral treatments to 70 percent of the stand on low tentreatm 
plots. This indicates that bentgrass (Agrostis sp.) is the real aggressor 
in driving out Ladino clover, especially as soil fertility levels decline.
The effect of two 100-pound K2O top-dressings in 1950 and two 
50-pound K20  top-dressings in 1951 produced 56 percent greater yields 
of smooth brome, 125 percent more orchard grass, 100 percent more 
Ladino, but only 24 percent more timothy hay in the 1951 harvest 
season. At the low levels of potash the forage yields from timothy in 
1951 were 37 percent greater than smooth brome and 140 percent 
greater than orchard grass. However, by May of 1952, botanical studies 
revealed that red top and the bent grasses had replaced more timothy 
than brome or orchard grass.
Yield and botanical studies indicated that timothy requires higher 
levels of phosphate fertilizer than orchard or smooth brome-grass. 
Compared to yields produced with 50 pounds of P2O5, the initial applica­
tion of 100, 200, and 200 plus 100 pounds of P20 5 top-dressed annually 
after the first cutting increased timothy yields 8, 17, and 20 percent, 
respectively, in 1951. Only the top-dressing application of phosphorus 
produced appreciable yield increases (11 and 15 percent, respectively) 
with smooth brome-grass and orchard grass. Although each increment 
of applied phosphorus increased timothy yields, the percent phosphorus 
in timothy was not increased. Timothy contained only 55 percent as 
much phosphorus as smooth brome and orchard grass. Red top and 
colonial bentgrass had replaced a large percentage of the timothy 
plants in the 50-pound P20 5 plots in 1951, indicating that this level of 
applied phosphorus was inadequate for timothy on this soil.
From these data it is recommended that (1) 100 pounds each of 
P2O5 and K20  (600 pounds of 5-10-10 plus 200 pounds of 0-20-20) 
be applied before planting Ladino, or smooth brome, or orchard grass; 
and (2) a top-dressing of 50-100 pounds of P2O5 be applied after the 
first grazing or cutting the first year and 50-100 pounds of K20  after 
each grazing or cutting each year. When Ladino clover is grown in 
association with smooth brome, orchard grass, or Kentucky bluegrass, 
100 pounds of K20  should be applied after the first grazing or cutting, 
and 50-100 pounds of K20  after the second and third cuttings. If 
heavy growth is removed in September, an additional 100 pounds of 
K2O should be applied at that time.
— John L. Parsons, Mack Drake, and Wm. G. Colby.
Farm Pond Investigations. Fertilization, management, maintenance, 
and cost of construction of various types of farm ponds in Massachu­
setts are being investigated. Preliminary results indicate that it is 
possible to produce a "bloom” on pond waters with commercial ferti­
lizer (7-7-7) applied at the rate of 100 pounds per acre at weekly inter­
vals for six months, which is comparable to that produced under south­
ern climatic conditions. Black bass weighing two and one-half pounds 
in their total year of life have been grown in fertilized farm ponds. 
Last SDring, being much cooler and later than normal years, black bass 
did not reproduce in the bass experimental ponds in Berkshire County. 
Black bass have reproduced in other ponds in the third year of their 
life. Information is being obtained on the utilization of farm ponds
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for water conservation, water supply for livestock and farm buildings, 
orchard and vegetable spraying, irrigation, fire protection, and recrea­
tion. White perch have been planted in fertilized farm ponds. It is 
hoped that white perch may do well in ponds having intermediate water 
temperature required by trout or bass.
— Karol ]. Kucinski.
D EPARTM EN T OF ANIMAL HUSBAND RY
VICTOR A. RICE IN CHARGE
A Study of the Mineral Elements of Cows’ Milk. The element 
arsenic is being studied this year. Feeding trials have been completed, 
but the analytical work is still in process. Difficulties encountered 
have slowed up this phase of work materially. Organic matter must 
be removed by oxidation before the presence of arsenic can be deter­
mined in the milk; a satisfactory method to destroy the organic matter 
without losing the small amounts of arsenic that may be present has 
not yet been found. Several procedures have been tried, but even the 
best of these shows a loss of 90 to 100 percent of known amounts of 
added arsenic.
— J . G. Archibald.
A Study of Quality in Roughage. A study of preservatives for grass 
silage has been made necessary because of the increased cost of such 
commonly used preservatives as molasses and ground cereal grains. 
Using a 125-ton concrete silo, the effects of no preservative, molasses, 
yellow hominy, citrus meal, and sulfur dioxide gas have been compared; 
further comparisons were made in 32 steel drums of approximately 
250-pound capacity using the five above-mentioned preservatives plus 
three others; namely, ground oats, dried beet pulp, and dried whey. 
Studies of the chemistry of the silages have included determination of 
moisture, pH, carotene, total nitrogen, volatile bases, total acidity, 
lactic, acetic, and butyric acids, amino acids (as a group), crude fiber, 
ether extract, ash, and nitrogen-free extract. Palatability tests with 
milking cows have also been made, and losses incurred in the ensiling 
process have been determined, being partitioned where possible into 
avoidable losses (mold, rot, etc.) and unavoidable loss (that incidental 
to the fermentation process).
The work is not completed, but progress to date warrants the follow­
ing tentative observations:
a. Judged by odor, appearance, and acceptance by the cows, ex­
cellent silage resulted from the addition of hominy or citrus meal at the 
rate of 150 pounds per ton of green crop.
b. From the standpoint of chemical tests, silage made with sulfur 
dioxide gas (5 pounds per ton) was very good, but it had a peculiar, 
strong odor and was not so well liked by the cows as silage to which 
hominy or citrus meal had been added.
c. Molasses and ground oats gave a reasonably good product, but 
on the whole were not so satisfactory as hominy or citrus meal.
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d. Dried beet pulp and dried whey were not satisfactory because 
of lack of palatability.
e. Good silage was produced without any preservative in the lower 
levels of the silo; near the top of the silo or in the small containers 
results without a preservative were unsatisfactory because of objection­
able and persistent odors.
f. The need for effective sealing of the top of the silo was clearly 
evident, especially in the small containers, the tops of which were 
sealed with plastic covers held in place by large rubber bands cut from 
old inner tubes. On a few containers the bands snapped after varying 
lengths of time resulting in top losses from mold and rot, which aver­
aged 21.8 percent. Where the covers remained intact, top losses 
averaged only 5.65 percent.
g. As in earlier years, the need for careful control of moisture 
content of the crop was very evident. Excessive moisture (higher than 
70 to 72 percent), when allowed to drain away, resulted in large losses 
due to seepage; if not allowed to drain off, the moisture caused the 
silage to become soggy and unpalatable.
— /. G. Archibald, M. L. Blaisdell, and J . W. Kuzmeski.
D EPARTM EN T OF BACTERIO LO G Y
RALPH L. FRANCE IN CHARGE
Nitrification Studies with Dried Sewage Sludge. Because of 
limited supplies of natural organic fertilizer materials, there is a de­
veloping interest in the possibilities of dried sewage sludge for ferti­
lizer use. Sludge would provide material that would be useful as humus 
for soil conditioning, but its value as a source of nitrogen is open to 
question because most of the readily digestible material in the sludge 
is digested before it is dried. This leaves a residue that would be re­
sistant to further digestion by soil microorganisms, but it is inevitable 
that some further microbial decomposition of sludge will take place, 
however slow the process will be. This poses two questions that must 
be answered if sludge is to be incorporated into soil. (1) Will the further 
digestion of the sludge add nitrogen, and consequently nitrate, to the 
soil? (2) The microorganisms engaged in decomposing the sludge will 
require a source of nitrogen for their own use, perhaps more than they 
can obtain from the sludge; will this process deplete the nitrate content 
of the soil to the detriment of crops growing on it? The project was 
undertaken to answer these two questions, particularly the second one.
Only preliminary work has been done to date. The sludge tested 
contained no industrial wastes; the industrial-waste phase will be con­
sidered in the future. The soil is a sandy loam characteristic of agri­
cultural sections of the Connecticut Valley. The direct nitrification 
of ammonium sulfate is being studied in soil with and without added 
sludge. The nitrate content of the soil is being determined by the 
phenoldisulfonic acid method (A.O.A.C.). On the basis of limited ex­
perimentation to date, results indicate that nitrates are not depleted 
by the presence of dried sludge and that even a little increase of nitrate 
may be had from digestion of the sludge.
— James E. Fuller.
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Influence of Synthetic Detergents on Coliform Bacteria. In the
course of the investigation of the effects of synthetic detergents in 
sewage (Mass. Expt. Sta. Bui, 459, p. 18, 1950), there appeared to be a 
considerable alteration in the cell morphology, colony types, and 
differential biochemical reactions of the coliform bacteria recovered 
from the sewage after treatment with the detergents. These effects 
could have a bearing on the detection and interpretation of coliform 
bacteria in the laboratory testing of water supplies suspected of having 
been contaminated with sewage. Pure cultures of Escherichia coli, 
Aerobacter aerogenes, and coliform intermediates were subjected to the 
influence of the several nongermicidal synthetic detergents that had 
been employed in the investigation mentioned. It was observed that
(1) the production of gas was retarded; and (2) colonies from all cul­
tures, including those of E. coli, resembled those of the nonfecal A. 
aerogenes. An explanation of the changes would involve a study of 
the genetics and mutations of these organisms, which was not within 
the scope of this study. Enough information was obtained to indicate 
that exposure of these bacteria to the detergents could have an effect 
on the results obtained in the sanitary testing of rural water supplies.
— James E. Fuller and Sheldon S. Gol lberg.
Decomposition of Wood Wastes by Cellulose-Decomposing Bac­
teria. The ultimate objective of this study is to develop cultures of 
cellulose-decomposing bacteria to be employed on a commercial scale 
for the production of marketable organic chemicals from wood wastes 
that are now allowed to decay on farms and wood lots. A mixed cul­
ture has been found that decomposes cellulose effectively at 55°C. 
Attention now is being centered on studying the growth requirements 
of the two organisms of the mixed culture lo find what the relation­
ship between them may be and to develop them for rapid and large- 
scale decomposition of wood wastes.
— James E. Fuller and W. C. Squires.
Bacterial Flora of the Intestinal Tract of Earthworms. The
prevalence of earthworms in agricultural soil and their contribution 
to aeration of soil, need no comment. The present study was under­
taken to determine the types of bacteria prevalent in the intestinal 
tracts of earthworms, i.e., whether the worms would have flora char­
acteristic of the species as do humans and animals, including some 
fishes, amphibia, and birds. The results of the study indicate that 
the bacteria present in the intestinal tracts of the worms are those 
common to the soil in which they are found. Complaints are made 
sometimes because earthworms are found in wells and springs, hut it 
appears unlikely that the worms would add to the water any bacterial 
types not present in the soil.
— James E. Fuller and Timothy J . Sheehan, Jr.
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Attempts to Improve the Efficiency of Farm and Commercial 
Vinegar-Making Methods. Determination of Optimum Condi­
tions for the Conversion of Alcohol to Acetic Acid by Aceto- 
bacter. » The purpose of this investigation is to study the nutritive 
and environmental requirements of Acetobacter for the efficient pro­
duction of vinegar (acetic acid) from ethyl alcohol and fermented 
cider. In spite of the fact that vinegar has been made for many years, 
trouble is frequently encountered by vinegar manufacturers in the 
efficient operation of their generators. Much of the trouble appears to 
be due to a dearth of scientific knowledge regarding the air, tempera­
ture, and nutritive requirements of Acetobacter for the efficient con­
version of ethyl alcohol to acetic acid in the vinegar-making process.
Comparatively little research on the nutritive requirements of 
Acetobacter has been reported in the literature. The greater part of 
this work has been devoted to identification and classification studies. 
It is anticipated that the present investigation will provide a better in­
sight into the apparently exacting nutritional and environmental re­
quirements of these organisms as well as provide the vinegar industry 
with an economical enrichment medium that is satisfactory, chemi­
cally defined, and reproducible.
Growth factors have been studied including vitamins, minerals, 
amino acids, and other nitrogenous compounds. Because of the large 
number of acetic acid-producing bacteria, and the complexity of the 
problem, only one species can be investigated at a time. Strains of 
Acetobacter xylinum, a typical vinegar-producing bacteria, have been 
received from various laboratories in this country and Holland. Pres­
ent data indicate that (1) p-aminobenzoic acid appears to be an essen­
tial factor for the growth of A. xylinum-, (2) riboflavin and panto­
thenic acid were not required in the medium, but when added together 
appeared to have a stimulatory effect; and (3) other members of the 
B-complex vitamins had no effect, whereas some showed a definite 
growth inhibitory effect.
These results were obtained by (1) the direct weight of growth and
(2) the amount of acid produced after 48-hour incubation.
— Warren Litsky in cooperation ivith W. B. Esselen, 
Jr., Food Technology.
Bacteriological Study of Sewage Disposal Plants. It is self evident, 
in the light of present day knowledge, that a pure water supply is 
extremely important on the farm, for household use, feeding of live­
stock, and use with dairy barn equipment.
At the present time, irrigation farming is becoming more and more 
important because of the demands on the farmer to produce more food 
for our people and our allies. With irrigation practices limited to 
certain parts of our country, the advent of rapid transportation to dis­
tant markets exposes the entire nation to the possibility of infection by 
products irrigated with polluted water. Although only a few epidemics 
have been charged to contaminated vegetables, it is po sible that un­
recognized endemic infections and sporadic cases may he caused by 
eating vegetables grown on contaminated soil.
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To evaluate the sanitary quality of water supplies on farms, bac­
teriological laboratory tests are made that employ coliform bacteria as 
indicators of sewage pollution. Unfortunately, this test has serious 
limitations, particularly in view of the fact that this technique may fail 
to detect coliform bacteria when they are present, and thus a negative 
test may give a false sense of security. A greater disadvantage of this 
test is that these organisms, being of soil origin, may falsely condemn 
pure water.
In recent years new techniques have been developed for the labora­
tory evaluation of the sanitary quality of water supplies. These tests 
depend on the detection of fecal streptococci rather than the coliform 
group as indicator organisms. The method used in this study was 
perfected by Litsky, Mallmann, and Fifield (unpublished data).
Unlike the coliform bacteria, which may be of nonfecal origin and 
persist in soil and water for long periods of time, the fecal streptococci 
have been demonstrated to follow the same survival slope as Salmonella 
typhi in soil and water. Physiologically, they are more closely related 
to the pathogenic organisms than the coliform group. They are fecal 
organisms but, unlike the coliform group, are not found in significant 
numbers elsewhere in nature; therefore, the fecal streptococci are 
better indicator organisms of sewage pollution than the coliform bac­
teria.
It is the purpose of this study to investigate the suitability of the 
fecal streptococci test for the laboratory testing of the sanitary quality 
of rural water supplies.
This project is in the beginning stages and the data thus far accumu­
lated are not sufficient to justify a detailed report.
— Warren Litsky.
Studies on the Biotin Content of “ Deficient”  and Control Diets.
In a series of investigations designed to explore a possible relationship 
of biotin (a member of the B-complex) to the endocrine and hemato­
poietic systems of the rat, a biotin-free diet was used since dietary in­
balance involving excessive protein intake would be circumvented. 
However, after 110 days on the deficient diet, none of the character­
istic symptoms of the disorder were observed. This indicated that the 
commercially prepared "biotin-free” ration contained some biotin.
The various rations in these experiments were assayed micro- 
biologically for biotin using Lactobacillus arabinosus 17-5. It was 
determined that the so-called biotin-free diet contained 0.66 mmcg per 
gram; the laboratory chow, 206 mmcg per gram; the egg white chow, 
381 mmcg per gram; and spray-dried egg white alone, 688 mmcg per 
gram.
It may be noted that, although the biotin deficient diet contained 
only 0.66 mmcg per gram, 10 grams of diet was sufficient to maintain 
the rat. In other words, about 6.6 mmcg of biotin daily will offset a 
biotin deficiency in rats.
Also, these results seem to indicate that an egg white chow prep­
aration is more efficient in promoting a biotin deficiency than a diet 
which contains exceedingly small amounts of biotin.
-  Warren Litsky in cooperation with S. Katsh, Department 
o f  Zoology.
D EPAR TM EN T OF BO TAN Y  
THEODORE T. KOZLOW SKI IN CHARGE
Tomato Leaf Mold Caused by the Fungus Cladosporium Fulvum.
Another variant of Cladosporium fulvum to which some lines of Im­
proved Bay State are completely susceptible has appeared. This has 
warranted continuation of study in an effort to secure the investi­
gator’s objective. Several original lines of Improved Bay State, for­
merly released to growers, and the investigator’s new hybrids, deriving 
immunity to infection from Lycopersicon peruvianum are being selected 
for highly resistant and immune lines and for desirable commercial 
type. As of May 1952 the classification and segregation of latest gen­
eration progeny for immunity to infection by all forms of the fungus 
are as follows::
Percent of Population
Hybrids
Immune Resistant
Very
Susceptible
2 . Impr. Bay State X Peru­
vianum Hybr. 44 B292 88.9 0.0 11.1
3. Westerfield X Peruvi­
anum Hybr. 44 B292 100.0 0.0 0.0
4. Impr. Bay State X 
Westerfield 0.0 94.5 5.5
7. Impr. Bay State 
(Theo. Conrod) 0.0 100.0 0.0
9. Impr. Bay State 
(Kenneth Briggs) 0.0 100.0 0.0
10. Impr. Bay State 
R. Eisenhaurer) 0.0 100.0 0.0
11. Impr. Bay State 
(R. & W. Dustin) 0.0 100.0 0.0
12. Impr. Bay State 
(E. F. Guba, Waltham) 0.0 97.3 2.7
13. Impr. Bay State X Bay 
State 0.0 100.0 0.0
14. Impr. Bay State X 
Vetomold - 121 0.0 100.0 0.0
22. Impr. Bay State X No. 2 100.0 0.0 0.0
23. Impr. Bay State X No. 3 88.9 11.1 0.0
According to the preceding tabulation, the investigator’s objective 
to obtain a commercially acceptable, immune tomato appears near 
reality. Also Improved Bay State has been purified for high resistance 
to all strains of the Cladosporium fungus, and seed of such will be 
distributed.
In addition, Hybrids Nos. 2, 22, and 23 were outcrossed with Wal­
tham Forcing in an effort to combine immunity to infection with de­
sirable fruiting characters of this variety. Immune hybrids Nos. 2, 
22 and 23 will be released to growers for trials in the fall of the 1952 
growing season. If the tomatoes are acceptable, the most promising 
type will be named and disseminated.
—E. F. Cuba, Waltham
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Resistance to Fusarium Diantlii Prill &  Del., the Cause of a Ser­
ious Carnation Wilt Disease. The literature on carnation wilt diseases 
has invariably emphasized that development of resistant varieties by 
breeding may provide an important method of control, but little re­
search has been initiated along these lines prior to the present study. 
Effort has been directed to control carnation wilt caused by the patho­
gen, Fusarium dianthi. The development of varieties resistant to other 
diseases can also be a reality because striking examples of resistance to 
specific diseases occur among commercially grown varieties of carna­
tions and species of Dianthus which may be used for breeding stocks.
Resistance to Fusarium wilt was determined by surveys and com­
mercial performance of standard varieties in cultivation. Resistance 
was confirmed by artificial inoculation and infection. Resistant types 
were used as parent stocks and were self and cross-pollinated where 
possible.
Procedures thereafter were variable. First, if the seedlings were 
artificially inoculated, the susceptible ones were lost. Second, the 
seedling could be multiplied by vegetative propagation. Its reaction 
to numerous diseases as well as its usefulness for commercial culture 
was determined. If it had no commercial value, its further propaga­
tion was futile.
Only those seedlings that appeared to have commercial value were 
retained for distribution' to select growers for further appraisal, and the 
best were developed for the trade in accordance with the plan adopted 
by the New England Carnation Growers Association.
The purification of lines for resistance by repeated selfing was not 
possible although recognized as a useful source of breeding stock. Stud­
ies on the inheritance of resistance and susceptibility were not con­
sidered.
The following varieties resistant to Fusarium wilt were originated 
by the investigator and registered by the developer with the American 
Carnation Society:
Waltham Pink Regal Pink
Mrs. E. F. Guba Spicy Rose
Of these, Mrs. E. F. Guba was awarded first prize in its color class 
in the last two annual conventions of the American Carnation So­
ciety.
The following seedlings resistant to Fusarium wilt are presently 
being developed by selected growers :
7. Elizabeth Rowe X Helen Hussey. Yellow and pink variegated.
10. Parentage lost. Rose pink.
23. John Briry X Helen Hussey. Orange crimson variegated.
23w. Elizabeth Rowe X Helen Hussey. Light rose.
40. Elizabeth Rowe X Helen Hussey. Rose pink.
61. Puritan X Helen Hussey. Yellow crimson variegated.
209. John Briry X Woburn. Dark pink.
213. John Briry X Woburn. Maroon.
This project is terminated with this report.
-—E. F. Guba, Waltham.
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Systematology, Ecology and History of the Monocliaetiae and 
Pestalotiae. Study and identification of specimens, organization of 
subject matter, and preparation of manuscript have continued. Doubt­
ful and excluded species belonging neither to the genera Monochaetia 
nor Pestalotia have been studied and assigned to proper genera. Num­
erous synonymies are included. Drawings of the various spore forms 
have been made to show similarities and contrasts. A useful, practical, 
taxonomic treatment of these genera with host relationships and history 
is being organized.
—E. F. Cuba, Waltham.
Investigations of Fungicides That Promise Value in Apple 
Disease Control. Ferbam and wettable sulfur fungicides were used 
in various combinations with lead arsenate, 50 percent DDT wettable 
powder, and methoxychlor, and to these materials were added NuGreen 
(nitrogen), Epsom Salt (magnesium) and Borax (boron) to determine 
foliage tolerance and relative scab control. Trials were made to obtain 
information for guidance of growers and to discourage incompatible 
combinations. McIntosh, Baldwin, and Delicious varieties were used 
for the tests. The nutrients themselves were not toxic to scab spores. 
None of the combined materials tested were phytotoxic, and four 
applications gave satisfactory scab control. Limitations to the addi­
tion of foliage nutrients to pesticide sprays and the policy of the Pom­
ology Department thereto were recognized.
—E. F. Cuba, Waltham.
Trenching of Tobacco. Inoculating soil with the above-ground por­
tion of frenched tobacco did not contribute the frenching factor to the 
soil. Plants made from rooted cuttings of frenched tobacco developed 
normal, healthy plants in soil that was free of the frenching factor. 
However, when grown in a frenching soil, the plants appeared normal 
at the lower temperature of 21cC., but at a higher temperature of 35°C. 
the new growth assumed frenching symptoms, which became more 
accentuated in successive new leaves.
With proper attention and careful operation, the first symptoms of 
frenching were made to appear in three days. The evidence is strongly 
in favor of some soil condition that is the cause of frenching, and this 
condition is peculiar to soils more related to terrain than to series.
Agricultural Frits, a manufactured product, containing minor 
elements in a slowly available form, did not prevent the onset of french­
ing but, by delayed action, later neutralized the frenching factor.
Calcium hydroxide (lime) applied to a frenching soil accentuated 
the symptoms of frenching as the reaction of the soil approached 
neutrality. Above neutrality, the symptoms were less severe, and at 
a pH value of 8.32 the disease was definitely prevented throughout the 
experimental period of 75 days.
Iron citrate in the soil in near toxic amounts failed to prevent the 
onset of frenching.
One of the characteristics of frenching is the development of all 
axillary buds from the terminal region to the root system of the plant.
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A spray of a solution containing one-half percent maleic hydrazide 
was sufficiently absorbed by the leaves to prevent the development of 
all axillary buds.
—L. H. Jones.
Damping-off and Growtli of Seedlings and Cuttings of ^  oody 
Plants as Affected by Soil Treatments and Modifications oi E n ­
vironment. Work was continued on the application of fungicides to 
cuttings by various methods, with or without root-inducing substances. 
The fungicides, usually variously diluted with talc or a Hormodin, 
were applied dry, as powder-dip treatments, to cuttings, or in water. 
The fungicide that gave best results is Phygon XL. It contains 50 
percent 2,3-dichloro-l,4-naphthoquinone. Soft-wood cuttings of Cornus 
florida  rooted 35 percent without treatment, 64 or 77 percent after 
treatment with Phygon XL-talc 1:2 or 1:4. Rooting of soft-wood cut­
tings of Rhododendron calendulaceum was as much improved by Phygon 
XL-talc 1:1 as by Hormodin No. 3. Summer cuttings of Steivartia 
koreana rooted 10 percent without treatment, 36 percent with talc, 53 
percent with Phygon XL-talc 1 :1 and 89 percent with Phygon XL.
Phygon XL improved the rooting of cuttings of woody plants when 
applied undiluted, variously diluted with talc or with a Hormodin 
powder, or in water. •
Cuttings so treated with Phygon XL in addition to a root-inducing 
substance, indolebutyric acid, or naphthaleneacetic acid usually rooted 
in larger percentages than cuttings treated with the root-inducing 
substances alone.
Treatments that gave good results are Phygon XL 0.3 gm. or 0.6 
gm. per liter of water used with indolebutyric acid also in water; 
Phygon XL-talc 1:2 or 1 :4 ; Phygon XL-Hormodin No. 3, 1:2, 1:3 or 
1 :4 ; with these powder-dips used alone or after solution-immersion 
treatments of the cuttings with a growth substance.
November cuttings of Juniperus horizontalis rooted better after 
treatment with mixtures of N-trichloromethylthio tetrahydrophthali- 
mide and talc. November cuttings of Chamaecyparis Lawsoniana 
rooted better after treatment with this fungicide than after treatment 
with indolebutyric acid. October cuttings of Mugho pine rooted in 
larger percentages after treatment with Phygon XL.
Summer cuttings of Rhododendron calendulaceum rooted better in 
sand in the greenhouse than in Vermiculite under fluorescent lamps.
— W. L. Doran.
Improved Methods for the Control of Chibroot and Other Soil- 
borne Diseases of Plants. Investigations of the control of clubroot 
of cabbage and damping-off of vegetable seedlings by fungicides were 
continued. Especial attention was given to the effects of different soil 
pll values and different soil moisture equivalents on the control of 
clubroot of cabbage by mercurous chloride and ground limestone used 
together. Clubroot was well controlled by ground limestone 125 gm. 
(per square foot in all cases) and mercurous chloride 0.33 gm. applied
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together (the mercurous chloride in a carrier of 5 :8 :7  commercia 
fertilizer) to six soils with pH values between 5.3 and 6.8 and moisture 
equivalents between 7.0 and 24.8 percent.
Weights of cabbage plants were most increased (95.7 percent) by 
mercurous chloride and lime in Merrimac fine sandy loam and least 
increased (42.4 percent) by this treatment in Hadley sandy loam. The 
best control of clubroot by mercurous chloride and ground limestone 
was in a soil with a pH value of 7.8 before treatment. In soil with a 
high pH value the disease was not very severe even without treatment.
In soil with a pH value of 5.4, with clubroot severe and no treatment, 
weight of cabbage plants was increased 124 percent by ground limestone 
and mercurous chloride used together.
Some work was done with several of the newer organic fungicides 
used for the treatment of soil. They were applied to the soil either 
alone or in commercial fertilizer as a carrier. Clubroot was well con­
trolled by pentachloronitrobenzene (20 percent) 4.7 gm. per square 
foot, by technical dibromobutene 3.0 gm. and by 30 percent sodium 
salts of dimethyl dithiocarbamic and 2-mercaptobenzothiazole 0.8 gm.
Damping-off was well controlled by the organic fungicides named 
above, and there was no injury by them to seeds or seedlings of beet, 
cucumber, cabbage, lettuce, and tomato.
In preliminary experiments there was less damping-off of beet and 
cucumber seedlings in a heavy soil to which a soil-conditioner, a 
hydrolyzed polyacrylonitrile, was added than there was in this soil 
without treatment.
— W. L. Doran.
Properties of Carnation Mosaic Virus. Carnation mosaic is the 
most widespread of the carnation virus diseases. The proper evalua­
tion of the deleterious effects of this disease requires fundamental in­
formation regarding the properties and characteristics of the agent 
responsible for the carnation disease. Studies were initiated, and 
preliminary investigations indicate that carnation virus has the follow­
ing properties.
1. The thermal inactivation time in vitro, as determined by heating 
sealed tubes of expressed plant juices from diseased carnations in a 
constant temperature water bath, is between 63° and 68°. for 15 
minutes.
2. The most effective H-ion concentration for inoculating test 
plants ( Dianthus barbatus L.) using the carborundum technique is 
about pH 7.0.
3. Infection by the virus does not occur at a pH greater than 8.0 
or less than 4.0.
4. The virus is stable in expressed juice at pH 7.0 for 6 hours at 
room temperature.
5. The dilution end point of carnation mosaic virus is 1:1000 
for infectious leaf juice and 1:500 for infectious flower juice.
These studies are being expanded to obtain information of practical 
application in the control of the disease.
— R. W. Ames and E. C. Gasiorlcieivicz, Waltham.
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Effect of Carnation Mosaic, Carnation Streak, and Carnation 
Yellow Virus on the Production of Carnation Flowers. The
carnation flower has become established as the second leading flower 
in production. In the opinion of the carnation growing industry, the 
carnation virus diseases are assuming greater importance. Direct 
loss from these virus diseases by gradual decline in quantity and quality 
of flowers may be augmented by the extra labor, time, and money in­
vested in attempts to influence these effects. The effects of these 
diseases may be so obscure at times that they may go unnoticed until 
favorable conditions arise and the stock is completely infected and 
unfit for propagation.
The results of this investigation to show the relative importance 
of these virus diseases will provide a more intelligent approach to the 
control of carnation virus diseases and, at the same time, will yield 
valuable fundamental information for further applied experiments in 
control.
— R. W. Ames and E. C. Gasiorkiewicz, Waltham.
Determination of Fungous and Bacterial Pathogens in Com­
mercial Propagating Stock of Carnations. The culturing of car­
nation cuttings to secure disease-free stock as a measure for the control 
of disease incidence due to fungous and bacterial pathogens has been 
promulgated with satisfactory results in some commercial concerns. 
No controlled experiments have been conducted to determine the 
actual value of the culturing technique in detecting and eliminating 
diseased plants and to determine whether such a technique is justified 
on the basis of increased flower production.
Culturing for the presence of Fusarium and Bacterial Wilt of car­
nations has been conducted on unnamed seedlings. The evaluation 
of new material contemplated to be released for commercial use will 
provide an initial step in establishing restrictions on the quality of 
propagating stock distributed from Massachusetts. Thus, future con­
trol may be achieved possibly by certification of carnation cuttings.
— R. W. Ames and E. C. Gasiorkiewicz, Waltham.
Properties aiul Importance of Some Fungous and Virus Diseases 
of Carnations and their Control Measures. Culturing has been 
carried out as a control measure to initiate clean mother-flocks of 
carnation plants.
Chemotherapy by the use of two compounds, 1182 (4-chloro-3,5 
dimethylphenoxyethanol) and 1207 (2 norcamphane methanol), has 
been attempted, in a single experiment begun in April and terminated 
in November 1951. The types of treatment consisted of a variation
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from 10 to 28 pre-inoculation and 6 to 22 post-inoculation applications 
of the two chemicals. The results obtained were thought too insig­
nificant in that disease figures obtained were similar to checks. Only 
one treatment showed possibilities, but needs clarification with addi­
tional experiments.
Diagnostic tests for the presence of carnation mosaic virus by the 
use of a fluorescence reaction in the presence of an ultraviolet ray 
have been attempted without success. This procedure needs modi­
fication to make it a useful tool.
Qualitative tests used so successfully for stone fruit viruses have 
yielded negative results when used on carnation virus infected juices.
Host range studies with 27 species of plants from widely unrelated 
groups have confirmed the local lesion reaction in Dianthus barbatus 
L. (Sweet William) and Gomphrena globosa L. (Globe Amaranth). 
Under the test conditions here, Gomphrena globosa L. gave the faster 
necrotic reaction, by pin point brown flecks that were discernible 
clearly in three days.
— R. W. Ames and E. C. Gasiorkiewicz, Waltham.
Chemical Soil Treatment for the Control of Carnation Fusarium 
Wilt Caused hy Fusarium Oxysporum f. Dianthi. Fusarium Wilt is 
one of the major diseases of carnations for which no effective control 
is known. The fungus is soil-borne and may spread throughout a bench 
seriously damaging or killing infected plants. Applying chemicals to 
the soil for the purpose of soil disinfestation or for chemotherapy is 
relatively new and has received some notoriety. In the search for 
effective agents, disinfestation ratios of some chemicals in soil and 
oat cultures have been shown in the laboratory, and greenhouse tests 
are underway. The following fungicides are being used: Crag F531 
Goodrite zac, Dithane Z-78, Natriphene, Chlorobromopropene, and 
Dibromobutene. Applications as soil drenches were given on a bi­
monthly schedule throughout the normal growing season for carna­
tions.
Two chemicals, chlorobromopropene and dibromobutene, have 
been found highly phytotoxic in the dosages used in the tests. The 
compounds caused the death of the plants and even after treatments 
were stopped and plants replaced, residual phytotoxic action took place.
Evaluation of the other compounds as fungicides is under way by 
compilation of yield data, gross growth characteristics of plants, and 
culturing tests. Natriphene and Crag F531 consistently enhanced the 
growth characteristics of both varieties, Virginia Hercules and North­
land.
— R. W. Ames and E. C. Gasiorkiewicz, Waltham.
D EPARTM EN T OF CH EM ISTRY  
WALTER S. RITCIIIE IN CIIARCE
Influence of Processing, Distribution, and Storage on the Loss 
of Ascorbic Acid in Milk.
1. Store vs. Delivered, Milk as a Source o f  Reduced Ascorbic Acid. 
Ordinarily, the ultimate consumer obtains milk for household use 
by the dealer-retail, house-to-house delivery system, or from a near-by 
grocery store. The time that elapses between the obtaining of milk 
from the cow and the ingesting of it by the ultimate consumer is very 
important because milk loses its reduced ascorbic acid very rapidly 
during the first few days after it comes from the cow. A study was 
undertaken to determine the comparative ascorbic acid potency of 
store- and home-delivered retail commercial milk in the Amherst, 
Massachusetts, area. One hundred twenty-six samples of commer­
cial retail milk were obtained from four local stores and from five 
households that were supplied by dairies that delivered house-to- 
house. Samples of both the store and the delivered milk were taken 
from quart bottles in which the milk was regularly distributed. The 
store milk was kept in refrigerated illuminated glass display cabinets. 
The amount of reduced ascorbic acid in the store milk varied from 
2.4 mg. to 6.8 mg., an average of 3.8 mg. per liter. The reduced as­
corbic acid in the home-delivered milk ranged from 2.6 to 13.3 mg. 
with an average of 6.3 mg. per liter. These average values for re­
duced ascorbic acid were within the range of values reported by var­
ious investigators. In considering these very low values obtained 
for store- and home-delivered milk, attention should be called to the 
enormous loss of reduced ascorbic acid from milk between the time it 
is drawn from the cow and it is ingested by the ultimate consumer. 
Obviously, steps should be taken to reduce this unfortunate loss of 
an essential constituent of the human dietary.
— Arthur D. Holmes.
2. Use o f  Ascorbic Acid Tablets to Enrich Milk for Infant Feeding. 
Infants, particularly during the first few months of life, subsist on a 
very restricted diet ordinarily consisting largely of human or modified 
cows’ milk. Milk has been frequently described as nature’s most per­
fect food, but it is inadequate in such constituents as iron and reduced 
ascorbic acid (vitamin C). The deficiency in reduced as corhicacid 
is usually compensated for by feeding orange juice to infants. In­
vestigators in various laboratories and different localities of this country 
have reported that 44 samples of orange juice gave 26 different values 
for ascorbic acid content; that the vitamin C content of oranges varies 
with picking date, geographical location, variety and rootstock dif­
ferences; that higher vitamin C values were found in oranges picked 
from the outside branches of a tree and well exposed to sunlight than 
in oranges picked from the interior of the same tree; that there was no 
correlation between the concentration of reduced ascorbic acid in 
oranges and their weight, amount of peel, or the volume of juice that 
they contain; and that the average purchaser cannot use the size, color, 
or cost of oranges as a reliable guide to the amount of juice or the 
amount of ascorbic acid that they may contain. 1 hese observations 
raised a question regarding the feasibility of correcting the deficiency
ANNUAL REPORT, 1951-52 33
of milk used for infant feeding by adding the pure crystalline vitamin 
in tablet form to milk as it is fed to the infant. Ascorbic acid tablets 
for enriching milk for infant feeding may be prepared by compounding 
synthetic ascorbic acid with suitable materials for use as excipient or 
filler, disintegrator, binder, and lubricant. Assuming an infant re­
ceives five feedings of modified milk every 24 hours (and the mother 
prefers to fortify all the milk), then each tablet designed for enriching 
the milk contained in a single nursing bottle should contain a minimum 
of one-fifth of an infant’s daily requirements for reduced ascorbic acid. 
The breast-fed infant’s requirements may be met by dissolving in water 
a tablet or tablets and feeding the solution in place of orange juice. 
Orange juice expressed from oranges purchased from the local store 
contains an uncertain and variable amount of ascorbic acid. Tablets 
designed to disintegrate rapidly provide a convenient means for adding 
to the infant’s nursing bottle of milk a standardized, uniform amount 
of ascorbic acid sufficient to meet daily nutritional requirements.
— Arthur D. Holmes, Carleton P. Jones, and Francis Tripp.
3. Stability o f  Ascorbic Acid in Milk at Different Stages o f  Processing. 
Milk from various species of animals has been continuously included 
in the human diet since early antiquity. Apparently, empirical ob­
servations convinced early man that milk was a satisfactory food. 
With the passage of time, more and more information has been col­
lected regarding the composition and nutritive value of milk until it 
is now generally agreed that milk is one of the most complete foods 
included in the present home dietary. Studies of the composition of 
freshly drawn milk have repeatedly indicated that milk as it leaves the 
cow contains a considerable amount of ascorbic acid. In fact, it is 
reported that the annual national production of milk as it is drawn 
from the cow, contains as much ascorbic acid as is present in the entire 
citrus crop of the United States. However, the larger portion of the 
ascorbic originally present in milk never reaches the uiltmate con­
sumer. It is lost during the processing, distribution, and storage of 
milk.
A study was undertaken to determine the stability of the ascorbic 
acid in milk at different stages of processing. The milk, produced by a 
mixed herd of University purebred cows, was a mixture of evening and 
morning milk pasteurized in the morning by the holding method at 
143° F. for 30 minutes. The equipment was similar in construction 
and capacity to that used by commercial dairies. Milk was collected 
at approximately two-week intervals throughout the school year. At 
each of the 22 test periods, four samples were collected: one sample 
from the pasteurizing vat represented the thoroughly mixed cold milk 
before pasteurization was started; a second sample came from the vat 
as soon as pasteurization had been completed; a third sample was taken 
from the first milk that came through the bottling equipment ; and the 
fourth sample was from the last milk to pass through the cooling and 
bottling equipment. All samples were cooled at once to 40° F., taken 
to the laboratory, and assayed for ascorbic acid immediately and at four 
subsequent 24-hour periods. The results of 412 assays showed that 
the average amount of ascorbic acid in the milk before pasteurization
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was 18.4 mg. per liter; after pasteurization, 17.3 mg.; the first milk 
to come through the equipment, 6.4 mg. ; and the last milk as it came into 
the bottles contained 15.4 mg. per liter. After 96 hours of storage, the 
average values for the milk sampled at the four stages of processing 
were 6.9 mg., 6.8 mg., 3.0 mg., and 4.4 mg., respectively, of ascorbic 
acid per liter. It is apparent from these results that the ascorbic acid 
in the milk taken at the four stages of processing is very unstable and 
that it is rapidly lost from milk stored in darkness at 10° C. under con­
ditions similar to those of many homes. These results add further 
evidence of the need for replacing the extensive loss of ascorbic acid 
during the commercial processing of milk.
— Arthur D. Holmes.
Changes in Vitamin Content Coincident with Different Stages 
and Rates of Maturity of Vegetables for Home Consumption.
1. Factors Affecting the Storage Life o f  Butternut Squashes. The but­
ternut squash, Cucurbita moschata, is one of the newer varieties of 
squashes grown on a commercial scale in this locality. Its popularity 
and the acreage devoted to it are increasing rapidly. The home gardener 
finds butternut squash, which has a superior flavor, very desirable be­
cause it is a prolific producer and because the vines require much less 
space than those of many other varieties. It can be used in the im­
mature stage as a summer squash and in the mature stage as a winter 
vegetable. Furthermore, this squash is a good source of a number of 
nutrients essential for an adequate human diet. It is relatively rich 
in carotene, the precursor of vitamin A, during both the immature and 
mature stages. Unfortunately, the commercial growers and market 
men consider them poor keepers and plan to dispose of all butternut 
squashes by the end of December.
A study was undertaken to determine the possibility of lengthen­
ing the storage life of butternut squashes. The project covered three 
winter storage seasons and included squashes raised during three suc­
cessive growing seasons. All the squashes were grown under cultural 
conditions generally employed in this locality by commercial vegetable 
gardeners. The length of the experimental periods was determined by 
the storage life of the squashes, that is, the rate at which it was neces­
sary to discard the squashes because of spoilage. The experimental 
periods were 63, 90, and 188 days, respectively. Each year during the 
experimental period the squashes were stored in a dry, well-ventilated 
laboratory attic. One group wras stored in continuous darkness, and 
the other in controlled artificial illumination. The atmospheric temp- 
perature and the relative humidity surrounding the squashes were 
continuously recorded with a Freiz automatic recording hydrothermo­
graph. Judged by the results obtained from frequent observations and 
weighings of individual squashes, the continuous presence or absence 
of light does not materially affect the amount of loss in weight of but­
ternut squashes during winter storage. Thus, considered from a 
commercial standpoint, it is easier and less expensive to store squashes 
in darkness than under continuous uniform artificial illumination. The 
spoilage losses of the butternut sciuashes wTere due to black rot caused by 
the fungus Mycosphaerella citrullina. In each of the yearly periods the-
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spoilage losses were significantly greater for the squashes stored in 
continuous light than for those stored in darkness. These results sug­
gest strongly that under commercial conditions spoilage losses will be 
significantly less for butternut squashes stored in the conventional, 
unlighted squash houses than for squashes stored in glass greenhouses 
frequently used for this purpose.
— Arthur D. Holmes.
The Production of Holocellulose from Nonwoodv Plant Tissue.
In an experiment to prepare holocellulose in a condition suitable for 
the immediate extraction of hemicellulose, the procedures followed 
led to the development of a modification of the Norman-Jenkins pro­
cedure for the determination of cellulose. The modification is different 
in that it involves the use of the centrifuge, filtersticks, and the substi­
tution of sodium chlorite for alternate treatments with alkaline sodium 
hypochlorite and sodium sulfite. The use of this combination of factors 
results in a saving of time, a greater degree of precision, and the pro­
duction of a cellulose that is quantitatively and qualitatively similar 
to that obtained by the Norman-Jenkins method. In general, the 
quantitative yield of cellulose is slightly greater by the modified pro­
cedure. The cellulose so obtained usually contains a slightly lesser 
amount of furfural-yielding substances and lignin than that obtained 
by the Norman-Jenkins method. This fact plus the higher yield of 
cellulose would indicate that the modified procedure may retain some 
hexosans, which are removed by the Norman-Jenkins method. The 
difference, however, is so slight as to be of doubtful significance one 
way or another.
Since lignin is the substance most difficult to remove, it is desirable 
to obtain more information regarding the behavior of this substance. 
Accordingly, by means of the Abramson cell a pH-mobility study of 
pure lignin, methylated lignin, and oxidized lignin containing nitrogen 
was made. At the same total ionic strength the patterns were different, 
but in no instance was evidence obtained which indicated an isoelectric 
behavior within practical pH limits.
—Emmett Bennett.
Investigation of Agricultural Waste Products. II. The Chemical 
Composition o f  certain Wild Plants, with Special Re ference to the Content 
o f  Alpha Cellulose, Polyuronides, Gums, and Soluble Sugars. The work 
described in the Annual Report for 1951 has been extended and com­
pleted. Further comment at this time does not appear warranted. 
The final report was issued March, 1952 and the project closed.
— Emmett Bennett.
Boron Accumulation and Movement in Well-Drained Soils. Four 
rates of boron (0, 3, 6, and 12 pounds B/acre) were applied to plots 
on a well-drained soil, Merrimac fine sandy loam, as sodium borate in 
April 1949 and again in April 1950. The plots were sampled at 0- to 
8-inch and at 8-to 16-inch depths in November 1949, 1950, and 1951, 
and available boron was determined by boiling water to study accumula­
tion and movement of boron in the soil. In November 1949 the 0- to
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8-inch depth of soil contained in available form 73, 50, and 43 percent, 
respectively, of the amounts of boron in the 3-, 6-, and 12-pound applica­
tions. The 3, 6, and 12 pound applications were repeated in April 
1950. In November 1950 the 0- to 8-inch layer of soil contained 
amounts of available boron equal to 37, 27, and 25 percent, respectively, 
of the 6, 12, and 24 pounds of applied boron. By November 1951, 
available boron equal to 27, 15, and 11 percent, respectively, of the 
6, 12, and 24 pounds of applied boron remained in the 0- to 8-inch layer 
of soil. A large part of the applied boron moved down and out of the 
root zone as the 8- to 16-inch soil layer (subsoil) contained amounts of 
available boron equal to 10 to 15 percent of the applied boron.
On this sandy well-drained soil a large part of the heavy applica­
tions of soluble boron (6 to 12 pounds/acre) was leached out of the 
primary root zone of most agricultural plants. However, amounts of 
the 3- to 6-pound application of soluble boron are retained by the soil 
in the second crop year in quantities adequate for those high boron 
requirement crops, such as alfalfa and Ladino clover.
Farmers who grow alfalfa are often concerned about residual boron 
causing injury to boron sensitive crops that follow alfalfa. These 
data indicate that on well-drained soils, one application of three pounds 
of boron (30 pounds borax per acre) can be made at seeding time for a 
two-year stand of alfalfa without danger of (1) boron deficient alfalfa 
or (2) injury to subsequent vegetable crops sensitive to boron.
—Mack Drake.
Relationship Between Cation Exchange Capacity of the Plant 
Root Colloid and Relative Monodivalent Cation Adsorption.
Mattson, Wiklander, and associates have demonstrated a fundamental 
relationship between the cation exchange capacity of a colloid and the 
relative adsorption of monovalent and divalent cations. Colloids of 
high cation exchange capacity adsorb divalent cations as Ca++ with 
greater energy than such monovalent cations as K+. Conversely, 
colloids of low cation exchange capacity adsorb monovalent cations 
with greater energy than divalent cations. They have shown that this 
relationship holds for plant roots, as plant roots have cation exchange 
capacity. Furthermore, the colloid of the plant root must compete 
with soil colloids for cations. This relationship is expressed most 
clearly when nearly all the cations are held in exchangeable form by 
soil colloids. As the cation activity in the soil solution is increased by 
adding fertilizer salts such as KC1, this relative difference in adsorp­
tion of monodivalent cations is decreased.
This fundamental relationship should serve as a useful aid in 
studying fertility requirements of crops. For example, many legumes 
as alfalfa and the clovers have roots with relatively high cation exchange 
capacity. Since root colloids with high cation exchange capacity adsorb 
the divalent cation calcium with greater energy than the monovalent 
cation potassium, a high activity of K in the soil solution is required to 
cause an adequate amount ot k to enter the high cation exchange root. 
Unless the soil is naturally high in available k, this element must be 
supplied by liberal fertilizer applications. In contrast, the roots of 
grasses are much lower in cation exchange capacity. Since root col- 
oids with low cation exchange capacity as some grasses adsorb the
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monovalent cation potassium with greater energy than the divalent 
cations, these grasses with low exchange roots are able to adsorb 
potassium from a soil solution in which the K activity is extremely low. 
This explains the ability of many grass species to persist on soils very 
low in available potassium.
It is believed that the mineral composition of plants is largely de­
termined by physical-chemical relations between the colloidal systems 
of both the plant root and the soil. Plant material of legume and of 
other plants with roots of high cation exchange capacity, contain 
larger amounts of Ca and Mg than grasses and other plants with low 
cation exchange roots, not because these legumes require larger amounts 
of Ca and Mg but because the nature of the root colloid forces larger 
amounts of Ca and Mg into plants with high cation exchange roots. 
It follows that legume and other plants with high cation exchange roots 
must be liberally fertilized with K, not because these plants have a 
higher K requirement, but because the nature of their root colloid is 
such as to require a high concentration of K in the soil to overcome the 
valence effect and thereby obtain sufficient K within the plant for 
normal growth.
There are many advantages in growing legumes and grasses in 
association for hay and pasture. However, in addition to the plant 
root colloids competing with the soil colloid for cations, the colloids 
of the grass and of the legume root must also compete for cations. In 
theory, the more nearly equal the cation exchange capacity of the grass 
and the associated legume root, the more compatible the plants should 
be for cations, particularly K. Since there are relatively large differ­
ences in cation exchange capacities of the roots of grass species, these 
values are being used in the search for more compatible grass legume 
combinations.
—Mack Drake, Dale H. Sieling, and Jonas Vengris in cooperation 
ivith the Chemistry and Agronomy Departments.
T H E C R AN BERR Y STATION  
E A ST  WAREHAM, MASS.
H. J. FRANKLIN IN CHARGE
With the elimination of the 1950 cranberry crop on the state bog 
because of summer flooding to control grubs, it was not surprising that 
the 1951 crop was very satisfactory, amounting to over 1300 barrels. 
After deducting the usual harvesting, packing, shipping, and selling 
expenses, the net return to the State was $9,341.61. The Massachu­
setts crop as a whole is estimated to have amounted to 590,000 barrels, 
the largest cranberry crop the State has ever produced, except those of 
1948 and 1950. The keeping quality of the crop as a whole proved to 
be rather poor, as had been forecast by the Cranberry Station.
Injurious and Beneficial Insects Affecting the Cranberry. A new
bulletin, published as a supplement to Bulletin No. 445 and contain­
ing much new information especially about cranberry scale insects, 
was prepared and presented for publication.
Considerable plot work was done to test the value of dry lime- 
sulphur and of superior oils as controls for the cranberry scale (Aspid- 
aspis). The results on the whole were unsatisfactory because proper 
coverage, especially of the lower stems, was difficult. It is believed as 
a result of these studies that late-holding of the winter flood is the most 
promising treatment for scale insects on cranberry bogs. The fact 
that the recent upsurge of this pest in New Jersey and in the more 
southerly part of the Massachusetts cranberry district is occurring in 
conjunction with a succession of mild winters seems suggestive. Ex­
periments with burlap and black-paper covers, to determine whether 
the oxygen content of the water on the bogs is involved in this had 
inconclusive results.
Commercial treatments of bogs and treatment of experimental 
areas to determine more particularly the values of ryania in certain 
cranberry pest controls were not wholly satisfactory in their results 
and must be repeated. At present, it seems probable that this material 
may be used to advantage as follows:
As a dust: 50 pounds of 50 percent dust to an acre.
1. As the first treatment for the cranberry fruitworm.
2. As an early treatment for the black-headed fireworm.
As a spray: 7 pounds of 100 percent material in 100 gallons of 
water, 400 gallons to an acre, to provide the same controls as those 
already indicated for the dust.
The 15 percent dust with a synergist seems to be too unreliable.
Prevalence of Cranberry Insects in the Season of 1 9 5 1
Root g ru b s........................ Much reduced by effective treatments
from the condition of a number of
years ago
White g r u b s ..................... Normal
Grape Anomala ..............Very light (None found)
Gypsy m o th s.....................Trace (None found in Plymouth and
Barnstable Counties)
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False army worms - - - -
Blossom worms ..............
Weevils ............................
Black-headed fireworms - - 
Yellow-headed fireworms - 
Blunt-nosed leafhoppers -
Spittle in s e c t s .................
Tipworms ........................
Fruitworms .....................
Green spanworms - - - - 
Brown spanworms - - - - 
Spotted and Black cut­
worms and Army worms
Girdlers ...............................
Brown grasshoppers - - - 
Cranberry scale.................
Bees......................................
Ladybugs...........................
Sp ringtails........................
Firebeetle and Red mite -
Light
Light
Normal to heavy (Appear to be in­
creasing in Plymouth County)
Normal to heavy 
Light
Normally abundant 
Normally abundant 
Normal to heavy
Rather more abundant than usual 
Normally abundant 
Very light
Very light
Light, but increasing 
Normal
Abundant on many bogs and appar­
ently increasing
Much more abundant (especially the 
bumblebees) than for many years 
Normal
Normally abundant 
None found
— H. J . Franklin.
Frost Forecasts. Afternoon and evening forecasting of frosts for the 
cranberry bogs was sponsored by the Cape Cod Cranberry Growers’ 
Association and continued as in previous years, there being 178 and 
188 subscribers to the special telephone service during the 1951 and 
1952 seasons, respectively. Frost warnings, prepared in cooperation 
with the Office of the United States Weather Bureau at Logan Airport, 
were sent out by radio through Stations WBZ, WBSM, and WOCB 
in 1951 and 1952.
— IL J . Franklin.
Control of Cranberry Bog Weeds. A wide variety of chemical weed 
killers were subjected to tests during the past year. Those to which 
the most time was devoted are reported here.
Samples of clear, colorless kerosene were obtained from eight 
leading refineries each of whom delivered 100 gallons to the Cranberry 
Station. These oils were tested in series tests under a wide variety of 
field and weather conditions, and samples of each oil under code num­
bers were laboratory tested and analyzed, gratis, by the Standard Oil 
Development Company in New Jersey. It was found possible to account 
for certain vagaries of field performance in the chemical constitution 
of the oils. For example, one of the standard kerosenes (which met 
all the specifications of a kerosene as a heating and lighting oil) regu­
larly burned new growth of cranberry vines under all weather condi­
tions, whereas others did not. This oil had a much lower aniline point 
(135.9° F.) and a much greater fraction (40 percent) boiling below 400° F.
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There is, however, no test short of distillation whereby it could 
be determined beforehand that an oil would be perfectly safe to use, 
and since cranberry growers use a little less than 1,000,000 gallons 
annually for weed control, the oil refineries feel it would not be practical 
to produce a special weed-killing oil for this purpose.
In the Fall of 1951, tests with heavy applications of kerosene were 
made on six widely-separated cranberry bogs. Dosage varied from 
1600 to 2400 gallons an acre, and all treatments were made during 
the last week in October. Where the cranberry vines were picked, 
these oil sprays damaged them to some extent—never over one-third 
of the vines dying, but often with over 75 percent of the flower buds 
killed. However, in those areas of the test where the berries were not 
picked, vine injury was negligible, and the flower buds likewise were 
not hurt. Poison ivy was reduced about 75 percent with 1600 gallons 
an acre and 90 to 95 percent by 2000 and 2400 gallons an acre. Wild 
bean was reduced 50 percent with 1600 gallons an acre, 95 percent 
with 2000 gallons an acre, and 100 percent with 2400 gallons an acre. 
Several growers are resolved to try this method on a commercial scale 
in the Pall of 1952.
Work with the hormone weed killers is continuing, particularly 
with the spraying of weak dilutions late in August, after harvest, and 
on bog shores in the winter.
Chloro-IPC tested at recommended dilutions in mid-April, 1952, 
when cranberry vines were dormant, killed all terminal buds of the 
vines.
— C. E. Cross.
Soil Water Studies. The lack of uniform movement of water for 
drainage or irrigation, reported in 1947-48, and the vine injury, re­
ported in 1948-49, appear to be related to soil structure and water man­
agement. The soils with a large percentage of fine particles drain 
poorly and, therefore, have shallow roots. Bogs managed with water 
high in the ditches in the spring are poorly drained and have shallow 
roots. Soil cores from bogs that produce well contain 13 to 25 percent 
water, whereas cores from bogs with poor production contain from 35 
to more than 50 percent water. Samples collected from bogs with low 
production are nearly saturated when taken, but samples from bogs 
that produce large crops are less than 50 percent saturated. Holding 
a frost flow on the state bog for three nights and two days killed many 
of the root tips.
-—F. B. Chandler and W. G. Colby.
Fertilizer Requirements of Cranberry Plants. Urea and super­
phosphate added to insecticides and sprayed on cranberry bogs greatly 
reduced the cost of applying fertilizer and eliminated the vine damage 
commonly observed when dry fertilizer is applied with a wheelbarrow- 
type spreader.
F. B. Chandler and II . G. Colby.
D EPARTM EN T OF D A IR Y IND USTRY
D. J. HANKINSON IN CHARGE
Sanitizing Agents for Dairy Use.
1. Ih e  Amount o f  Quaternary Salt that Gets into Milk. When 
teat cups are dipped into a quaternary or other sanitizing solution 
immediately before a cow is milked, there is a possibility that some 
of the solution retained on the inside of the teat cup liners will find 
its way into the milk. From 5 to 10 ppm of quaternary in milk will 
delay acid and curd formation in the manufacture of cottage cheese. 
Tests made with four different makes of milking machines showed the 
maximum amount of quaternary that might be carried over into the 
milk to be about 0.6 ppm which is not great enough to delay acid de­
velopment in milk subsequently used for making a cultured dairy 
product. The design of the teat cup liners did affect the amount of 
quaternary carried over into the milk, but the differences were too 
slight to have any practical significance.
— W. S. Mueller.
2. Further Studies on Quaternary Ammonium Germicides. Quater" 
naries were found to be effective germicides in water high in sulfur 
content, so-called sulfur waters.
Electrophoretic measurements, designed to indicate the manner 
in which metallic ions interfere with the germicidal action of quater­
naries, support the hypothesis of interference due to competitive ad­
sorption of cations on bacterial surfaces.
The presence of metallic ions, such as calcium and aluminum, in 
concentrations to inactivate the quaternary almost completely, did not 
alter the results of analytical determinations of quaternary ammonium 
compounds by current methods. This indicates that the current 
quantitative methods for quaternaries measure total rather than active 
quaternary, and that the inactivation of quaternaries by cations is not 
due to the formation of any strong irreversible chemical complex.
In the search for better analytical methods for the determination 
of quaternary ammonium compounds, it was found that as little as 5 
ppm of the alkyl dimethylbenzyl type in aqueous solution could be 
detected by diazotization, followed by coupling of the amine with eosin 
dye. The value of this procedure in milk is limited, on account of the 
interfering action of tryptophane and probably other amino acids.
— W. S. Mueller and D. L. Meggison.
3. The Stability o f  Chlorine Sanitizing Agents at High Temperatures. 
The effect of high temperatures (150° to 2123 F.) on the loss of avail­
able chlorine from hypochlorite solutions and also from a chloramine 
solution is being investigated. When solutions containing 100 ppm 
of available chlorine were held for 30 minutes at temperatures ranging 
from 150° to 212° F., a gradual loss of available chlorine occurred as 
the temperature was increased. For calcium hypochlorite, sodium 
hypochlorite, and chloramine, the loss at 212° F. was approximately 
26, 25, and 6 percent, respectively. This loss is less than had been 
anticipated.
W. S. Mueller and K. Blazys.
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4. The Destruction o f  Microorganisms in Milk by Ultraviolet Light. 
The ultraviolet treatment of milk, which would be equivalent to pas­
teurization, has long been an attractive possibility but has not been 
realized. A laboratory device for ultraviolet disinfection of liquids 
was investigated for its effectiveness in treating milk. The effectivenesss 
of the device for treating milk was found to be somewhat less than 
present-day pasteurization treatment. Further improvements in 
equipment now available for the ultraviolet treatment of milk should 
permit greater effectiveness and will be investigated.
— W. S. Mueller.
Studies on Antibiotics. It has been reported that enough antibiotic 
used for bovine mastitis therapy may be carried over into the milk 
supply and inhibit lactic acid formation by starter cultures during the 
manufacture of dairy products. The antibiotics, penicillin, strepto­
mycin, penicillin and streptomycin in combination, aureomyc.in, and 
tyrothricin, were studied for their effect on the bacteria counts of raw 
milk, lactic acid starter cultures and human intestinal coliform bac­
teria.
As little as 0.01 unit of penicillin, 0.1 mgm. of streptomycin, 0.1 
mgm. of streptomycin combined with 0.01 unit of penicillin, 0.1 
mcgm. of aureomycin or 0.1 mgm. of tryothricin, such as would be 
present as carry-over from mastitis therapy, were effective in reducing 
the plate counts of raw milk and retarding the growth of bacteria in 
raw milk held at 37°C. Streptomycin at the level indicated was more 
effective than the other antibiotics.
Troublesome inhibition of growth of S. lactis starter organisms 
inoculated into sterile antibiotic milk and incubated at 21°C. was ob­
served with 0.1 unit of penicillin, 1.0 mgm. of streptomycin, 1.0 mgm. 
of streptomycin combined with 0.1 unit of penicillin, 0.25 mcgm. of 
aureomycin or 1.0 mgm. of tryothricin.
Studies on human intestinal coliform flora revealed significant 
reductions in counts when 0.1 mgm. (50 mgm. per day) streptomycin 
per ml. of milk or 0.25 mcgm. (125 mcgm. per day) of aureomycin per 
ml. of milk were ingested over a period of five days. Penicillin at the 
rate of 0.1 unit and 1.0 unit per ml. (50 and 500 units per day, respec­
tively, for five days) did not affect fecal counts, probably because of the 
elaboration of penicillinase by the coliform bacteria. Tryothricin was 
not studied.
— E. I. Stoltz and D. J . Hankinson.
Thermal Effectiveness of High Temperature Short-Time Pas­
teurization. Ten commercial installations of high temperature short- 
time milk pasteurizers were evaluated. Thermocouples were inserted 
between the plates in the heating section and pasteurized regenerator 
section to obtain temperature readings at selected points. Using flow 
rates and volume data for each unit, a time-temperature relationship 
was established. From these values and established destruction rates 
for the phosphatase enzyme, "lethality” curves were constructed.
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The pasteurizers studied contributed from 213 to 390 percent of 
the heat necessary to inactivate the phosphatase enzyme. The heating 
and cooling portions of the pasteurization treatment contributed from 
20 to 108 percent of the heat needed to inactivate the phosphatase 
enzyme. Operation of the pasteurizers above the legal requirements 
contributed far more to the total "lethal” heat than the rate of heating 
and cooling.
— /. L. Foley and D. J . Hankinson.
D EPARTM EN T OF ECONOMICS 
PHILIP L. GAMBLE IN CHARGE
Public Land Ownership in Rural Areas of Massachusetts. To
determine the extent and character of public land ownership in rural 
areas and its effect on agricultural land utilization, relevant data were 
obtained on a town, state, and county basis. From various documen­
tary sources and from field work it was possible to obtain desirable 
information on public ownership dedicated to various purposes for 
about one-half of the rural communities in the Commonwealth. This 
involved the consideration of State forest and park areas, city and town 
watershed systems, areas in connection with Federal, State, and County 
hospitals, correctional and educational institutions, highway systems, 
and other holdings of various governmental units. Complete records 
were obtained on the extent of agricultural activities and land use on 
the area included in the state hospitals, correctional institutions, and 
infirmaries. Of the total area of 20,631 acres controlled by these insti­
tutions, 6,607 acres were in crops and improved pasture, and 7,485 
acres in woodland.
In 1950, the number of dairy cattle kept was 2,719; hens and 
chickens, 56,714; and swine, 4,167. The major crop output consisted 
of 12,951 tons of hay, 4,130 tons of ensilage, 10,538,000 pounds of 
vegetables, 1,168,780 pounds of potatoes, and about 1,200,000 pounds 
of fruit. The livestock products included about 15,519,939 pounds of 
milk and 716,291 dozens of eggs. In addition, 1,548,550 pounds of 
various kinds of meat were obtained from the animals kept on the 
premises. The output was used primarily to supply the food needs of 
these institutions.
The extent of these agricultural operations and the type of land 
utilization will be further supplemented by data obtained from the 
operation of state and county educational institutions and from miscel­
laneous agricultural units under the jurisdiction of the county govern­
ment.
The work on this project will proceed with the further collection 
and analysis of the data related to the extent and character of land 
ownership in rural areas by various political subdivisions. Considera­
tion will also be given to the conservation methods adopted by public 
agencies for the conservation of resources in publicly owned areas.
— David Rozman.
D EPARTM EN T OF ENTOMOLOGY
A. I. BOURNE IN CHARGE
Control of Onion Thrips. Biological studies and field observations 
have indicated that the onion thrips pass the winter principally as 
adults in plant refuse in the fields and in grass or weedy growth along 
the margin of the fields. Thrips populations on set or seed onions 
usually Build up rapidly during hot dry weather in late June through 
July when the peak of abundance is reached.
Weather conditions in 1951 favored an early build-up of thrips 
populations. Many fields of set onions were seriously threatened by 
mid-June, and the attack continued heavy through the growing season.
Tests of insecticides in the experimental plots showed that spray 
applications of Chlordane, Aldrin, Dieldrin, Toxaphene, and DDT gave 
an initial kill in direct proportion to the degree of plant coverage. All 
the thrips feeding exposed on the leaves were killed, and most of those 
deep in the axils of the center leaves died within 24 hours after spray 
application. Check plants in the plots had 250 to 300 adults and young 
thrips per plant. Counts made seven days later indicated excellent 
residual action and very slight reinfestation. Ryania gave a good initial 
kill but very little residual effect.
Observations in several commercial fields in which Chlordane was 
applied by helicopter and in one field where Parathion was applied indi­
cated that the initial kill of thrips was very satisfactory and reinfestation 
was slow in fields that were thoroughly sprayed. Frequent breakdown 
(partial or complete) in the operating equipment resulted in imperfect 
and uneven coverage with varying degrees of control from a good kill 
in portions of a field to complete failure in others. Further adaptations 
of spray equipment for aircraft spraying of onions are necessary.
— A. I. Bourne.
Investigations on European Corn Borer Control. The corn borer 
continues to be a constant threat to growers. Those who encountered 
comparatively light infestation in early market sweet corn discovered 
the insect in considerable abundance in their late season pickings.
Early spring survey indicated almost no winter mortality of the 
overwintering larvae after the comparatively mild winter.
Spring development was somewhat slower than normal. The 
weather during May was mild but dry. The first appreciable rain of 
May I I  stimulated pupation, and examination of stalks indicated 
definite pupation by the 15th, reaching 50 percent by the 18th. The 
cloudy, dry weather extended into June with cool windy days prevailing 
— conditions that tended to slow pupation and reduce moth activity. 
The first observation of hatching of eggs and appearance of larvae was 
during the period June 15 to 17. Egg masses were unusually scarce.
The first spray in the experimental plots was applied June 18. 
Three applications were made, June 18, 25, and July 2, at seven-day 
periods.
The whole farm was struck by a violent rain and hail storm in the 
afternoon of June 17. The owner reported more than two inches of 
rain in about an hour. Severe hail covered the ground with a white 
deposit.
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The cornfields on slopes were badly washed and gullied, and the 
plants were severely shredded by hail.
The owner promptly cultivated all the corn plots and did what was 
possible to prevent further erosion. The plants were given fertilizer 
application, and made very good growth. New growth soon concealed 
the injured leaves, but the experimental field at least never recovered 
fully. The crop was retarded, and the plants did not produce ears of 
normal grade. The kernels ripened and went past peak quality before 
the ears were filled out to the tip.
The weather disturbance, hail cutting, and general injury to the 
fields themselves and to surrounding vegetation undoubtedly affected 
the degree of corn borer attack. Borer damage was very light in the 
plantings in the area of the farm most seriously affected by the hail.
Counts of tassel breakage made just before harvest reflected the 
very light infestation. In the treated plots, plants were 98 to 100 per­
cent free from injury, and only 91 percent of the plants in the check 
plots showed traces of borer attack.
Examination of harvested ears showed 97 to 100 percent of the 
corn in treated plots to be free from borer damage. In the unsprayed 
check plots, however, 94 percent of the ears were borer free. In the 
treated plots, only six ears of approximately 1500 showed any trace of 
borer feeding; in the dusted plots, only five ears of nearly 600; in the 
check plots, twenty ears of 339.
Earlier counts of egg masses in this field in early June showed evi­
dence of a light infestation, but masses were to be found fairly evenly 
distributed over the field. Evidently, the severe damage to the corn 
plants and to adjoining weedy borders by the hail caused almost as 
much damage to the corn borer as to the corn.
— A. I. Bourne.
Materials and Methods That Promise Value in Control of Insect 
Pests of Ornamental Shrubs, Shade and Forest Trees, and Forest 
Products.
1 .  Insect Control Tests-.1 (With hydraulic sprayers.)
Beech lea f aphid. Good control was had with a 40 percent TEPP 
emulsion (0.33 pint) and with 40 percent nicotine sulfate (1 pint) 
without spray injury.
Birch lea f miner. Good control was had with a 25 percent Lindane 
emulsion (1 pint) and with a 74 percent Chlordane emulsion (1 pint). 
In each instance two applications were made 15 days apart. One quart 
of Lindane was even better. No spray injury resulted from any ap­
plication.
Eastern spruce gall aphid. Excellent prevention of galls was had 
with dormant applications ofDN289(2 quarts) and also with a superior 
oil (2 gallons). Norway spruce was not damaged by the spray, but 
DN289 injured adjoining broad-leaved trees with flowers and/or young 
leaves as well as grass.
Eastern tent caterpillar. Promising control was had with the fol­
lowing: (wettable powders) 25 percent BHC (4 pounds), 50 percent
1 The quantities of insecticides given in parentheses are the amounts used per 
100 gallons of spray.
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DDT (2 pounds), Ryanex (1.0 pound); (emulsions) 25 percent CS645A 
(0.5 pint), 24 percent Dieldrin (0.5 pint), 25 percent DDT (1 pint). 
No spray damage was noticed.
Elm le a f  beetle. A 25 percent methoxychlor emulsion (1 quart), 
a 25 percent Rhothane (DDD) emulsion (1 quart), and a 50 percent 
Rhothane wettable powder (2 pounds) all gave very promising results 
without spray injury.
Fall webivorm. Excellent control was had with a 25 percent 
Rhothane (DDD) emulsion (1 quart) without spray damage.
Lace bugs on butternut trees. Promising control was had with a 
35 percent TEPP emulsion (0.3 pint) without spray damage.
Pine needle scale. Excellent control was had with a dormant appli­
cation of DN289 (2 quarts) and with superior oil (2 gallons) sprays on 
white and mugho pines. DN289 caused severe drop of the old needles 
of both dormant and actively growing white pines. In each instance 
the new needles that were present or that appeared later were unaffected. 
A 50 percent DDT wettable powder (2 pounds) showed promise when 
applied to Norway spruce when the young scale crawlers were present. 
No spray injury resulted, but mites seemed abundant on the trees later.
Rhododendron lace bug. Excellent control was had with a 12 
percent Lindane wettable powder (1 Dound) without spray damage.
Imported willow le a f beetle. Promising control was had with a 25 
percent methoxychlor emulsion (1 quart), a 74 percent chlordane emul­
sion (1 pint), a 25 percent CS645A emulsion (1 pint), a 25 percent 
CS674A emulsion (lpint), and a 2 4 'percent Dieldrin emulsion (1 pint) 
all without snray injury.
Spruce mites. A dormant application of a superior oil (2 gallons) 
gave promising results on spruce and arborvitae without spray injury. 
In post-dormant applications a 15 percent Aramite wettable powder 
(1.6 pounds) gave good control on arborvitae and spruce without spray 
injury. A 20 percent K6451 emulsion, C1012 (1 and 2 quarts), gave 
good control, whereas a 50 percent wettable powder form, C954 (1.5 
pounds), was almost as good. No K6451 spray injured spruce.
2. Spray Injury. (With small compressed air sprayer.)
Except where noted, the following insecticides have been sprayed 
on a wide variety of broad-leaved deciduous and needle-leaved plants 
with no noticeable damage to the foliage to date. The amounts of 
insecticides per 100 gallons of spray are indicated in parentheses.
Dormant applications. DN 289 (2 quarts). An exception is 
white pine where the old needles turned brown and fell off after some 
dormant and all post-dormant applications. Broad-leaved trees were 
generally severely injured if sprayed with DN289 after flowers or leaves 
appeared. Elgetol (1 gallon). Elgetol 318 (2 quarts). Several brands 
of superior oil (2 gallons).
Foliage applications. (June) 25 percent CS645A emulsion (0.75 
to 1.0 pint). Twenty-five nercent CS674A emulsion (0.75 to 1.0 pint). 
Twenty percent K6451 emulsion (C1012, 1 to 2 quarts). Fifty percent 
K6451 wettable powder (C954, C1006, 0 0 1 6 ,  C1020, each at 1.5 
pounds). A superior oil (1 gallon). Sugar maple foliage and the old 
needles on Norway spruce have been injured by this. Red maple leaves 
may have been injured too. Twenty-five percent Karathane (1 pound).
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EPN300 (0.5 pounds). Twenty-four Dieldrin emulsion (1 to 2 pints). 
Twenty-four percent Dieldrin wettable powder (1 to 2 pounds). Fifteen 
percent Aramite wettable powder (1 to 2 pounds).
(August) 25 percent Parathion wettable powder (1 pound) and 
the same plus charcoal (1 pound). Twenty percent 4049 emulsion 
(1 to 2 pints). Superior oils (0.5 to 1 gallon).
— W. B. Becker.
A Study of the Chemical and Biological Control of the Japanese 
Beetle and Other Insect Pests of Lawns under Massachusetts 
Conditions. In laboratory feeding tests with foliage from grape vines 
sprayed in the field, a 50 percent methoxychlor wettable powder and a 
50 percent Rothane (DDD) wettable powder, each used at two pounds 
per 100 gallons, showed promise in killing adult Japanese beetles. 
Field observations, however, indicated that the spray would have to be 
applied several times during the time the adult beetles are in flight to 
prevent serious foliage damage.
During 1951, several long-term Japanese beetle grub proofing 
plots were started at several different places in the state, and more are 
planned. Type A milky disease spore dust and a few insecticides are 
being studied under Massachusetts conditions. Results will not be 
.available for some time.
— W. B. Becker.
Effectiveness of Benzene Hexaehloride (BHC) Sprays Against 
Insect Pests of Unseasoned Logs and Weakened Trees.1 One
application of a benzene hexaehloride spray in the early spring before 
the insects’ flight period has protected recently cut logs of red pine all 
season against attacks by bark- and wood-boring insects. Logs of cord- 
wood size were used, and all surfaces of all logs were thoroughly sprayed. 
Complete protection was obtained with benzene hexaehloride emulsion 
sprays down to 0.2 percent gamma isomer content and down to 0.1 
percent gamma isomer with a concentrate dissolved in kerosene. A 
pentachlorophenol solution dissolved in kerosene down to five percent 
was almost as good. Eight-tenths of one percent methoxychlor, 
rhothane, DDT, toxaphene, and chlordane emulsions gave varying 
degrees of protection, but all were much poorer than benzene hexa- 
chloride. Round-headed borers and bark and ambrosia beetles were 
the principal insects found in the unsprayed check logs.
Benzene hexaehloride emulsions and solutions of equivalent 
gamma isomer content gave almost equally good results when ash and 
maple logs were individually sprayed. Bark beetles were the principal 
pests of the ash logs, and ambrosia beetles of the maple logs.
Excellent protection against attack all season long resulted from 
one spray application of a 0.4 percent Lindane emulsion to the outside of 
piles of red pine logs. (Lindane is the purified gamma isomer of ben­
zene hexaehloride.) The trees had been cut during the winter, and the 
logs (of cordwood size) piled like cordwood in individual piles four feet 
square. No insects had yet attacked any of the logs when they were
1 The author is indebted to the Forestry Department for the use of their facilities 
.at the Mt. Toby Forest Reservation.
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sprayed in the early spring. Two gallons of a 0.4 percent Lindane emul­
sion per pile reduced the galleries of round-headed borers 99 percent, 
of ambrosia beetles 100 percent, of bark weevils 97 percent, and the 
area infested by bark beetle galleries 91 percent. One gallon at the 
same concentration reduced these galleries 95, 94, 91, and 46 percent, 
respectively. One- and two-gallon applications per pile at 0.2 and 0.1 
percent Lindane were less effective.
When logs of the same size have been sprayed individually, one 
gallon of a 0.2 percent Lindane (or gamma isomer content BHC) 
emulsion was needed to protect only ten logs. Since there were be­
tween 79 and 120 logs in each of the piles, this spraying of piled logs 
of cordwood size involved a considerable saving of insecticide, water, 
and time.
It would seem that benzene hexachloride or its purified gamma 
isomer, Lindane, may prove useful in the lumber industry in prevent­
ing borers from ruining saw logs left in the woods between spring and 
fall.
In preliminary experiments, benzene hexachloride emujion- 
sprays containing up to 0.8 percent gamma isomer have also bet^s ap 
plied to the trunk and foliage of some living healthy white pinee rees 
without causing plant injury. If continued experiments confirm these 
results with this and other species of living trees, benzene hexachloride 
or Lindane emulsions may also be helpful in protecting weakened and 
transplanted trees from fatal attacks by these borers until the trees 
regain their natural vigor and can resist such attacks.
6 — W. B. Becker.
Materials That Promise Value in Insect Control Tests in Evalu­
ation of Common Mitieides for European Red Mite Control.
Tests of three of the more prominent mitieides were made in one of the 
University orchards in which were several of such standard varieties 
as McIntosh, Cortland, Delicious, and Baldwin. Red mite quite gen­
erally present was most abundant on the Baldwin trees, and counts 
were made from those terms.
The mitieides were applied June 13 (combined with the regular 
third cover spray); June 22 (a special codling moth spray); July 10 
(fourth cover spray); and July 23 (a special application for mites with 
mitieides only). In the first three applications the mitieides were 
combined with the standard schedule of DDT plus lead arsenate and 
wettable sulfur fungicide.
Just previous to the June 13 application, counts showed a red mite 
population of 2104 per 50 leaves and some tendency toward bronzing. 
Dimite at one pint per 100 gallons reduced the numbers to 362 per 
50 leaves, but this increased to 534 seven days after the application. 
Dimite applied June 22 reduced the mite population to 13 per 50 leaves 
but sufficient eggs were left to increase the count to 685 per 50 leaves 
within a week. After the July 10 application, counts showed no living 
mites but again sufficient eggs to build up to 484 per 50 leaves in a 
seven-day period. The spray ol July 23 cut this down to six per oO 
leaves, and very few eggs were left alive. There was no significant 
build-up thereafter up to August 20 when mites had fairly well disap-
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It appeared that Dimite gave excellent initial kill of the mites but 
seemed to have less effect on the eggs. However, when the two appli­
cations were made on July 10 and 23 the mites were eliminated on the 
10th and the "follow up” spray was made in a 12- to 13-day period, 
which fairly well cleaned up the young mites hatched after the spray 
of July 10.
It appeared that two sprays at approximately 10-day intervals 
would be effective in eliminating the old mites and any young from 
eggs hatching during the period between the July 10 spray and the 
"follow up” application.
Aramite at 16 ounces per 100 gallons after the June 13 spray re­
duced the average mite population from 2104 per 50 leaves to 264 in 
seven days and a still further reduction to 172 mites three days later; 
however, many eggs were still left alive . Applied June 22 Aramite cut 
the number of mites to 21 per 50 leaves but sufficient eggs were un­
affected so that the mites increased to 742 in a 7 day period. The 
application of July 10 cut the number of active mites to zero but al­
lowed a build-up to 170 mites per 50 leaves in a week. The application 
on July 23 reduced the population to four mites per 50 leaves in a two- 
day period and continued actively for four days further when all adult 
and young mites were killed. There was no significant increase in 
mites in this plot thereafter during the season. The application of July 
10 evidently killed all active stages and the "follow up” spray 13 days 
later removed the mites before reaching maturity and before new eggs 
were deposited.
The material Ovotran at 24 ounces per 100 gallons showed definite 
ovicidal action. The mite population after the first application June 13 
was reduced to 85 mites per 50 leaves and to 20 per 50 leaves by the 
spray of June 22. Only a few small newly hatched mites were found 
seven days later. The application of July 10 cut the population to an 
average of 0.9 mites per 50 leaves, and throughout the remainder of the 
season no significant build-up was noted nor was any further application 
made. Records were taken up to August 20 where red mite had dis­
appeared from the entire orchard.
— A. I. Bourne.
Cabbage Maggot. Applications of insecticides to cabbage plants in 
plant bands before transplanting gave complete control of the cabbage 
maggot without further treatment in the field. The insecticides were 
prepared as solutions or suspensions in water and applied at the rate 
of two quarts per flat containing 66 plants. Formulations that were 
effective in this manner were 18}4 percent Dieldrin emulsifiable con­
centrate one quart in 50 gallons, 23 percent Aldrin emulsifiable con­
centrate one quart in 50 gallons, 25 percent Dieldrin wettable powder 
two pounds in 50 gallons, and 50 percent Chlordane wettable powder 
one pound in 50 gallons.
Field treatments that also gave complete commercial control and 
were almost effective in the following order were: 1 percent Lindane 
dust (two applications), corrosive sublimate solution 1-1280 (two 
applications), one percent Lindane dust (two applications), 5 percent
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Chlordane dust (two applications), 2 y i  percent Aldrin dust (two 
applications), and 2 Vi percent Aldrin dust (one application). In the 
untreated plots, 73.3 percent of the plants were severely damaged.
-—W. D. Whitcomb, Waltham.
Potato Spraying Experiments. Green Mountain potatoes were 
planted May 1. The weather during the month was mild but dry with 
no appreciable rain until the 11th (1.2 inches on the 11th and 12th) 
and very little more until the closing days of the month (1.5 inches on 
the 24th and 27th). In spite of the early date of planting, plants were 
slow in appearing, and growth was slow but steady so that the crop 
entered June not much ahead of normal.
The first spray application was made June 12 when some of the 
plants were three to four inches high. The stand was quite uneven, 
some plants just showing above ground. A very few flea beetles were 
present, and all plots were given a 10-5-100 Bordeaux.
The full schedule of differential treatments was begun June 20, 
when the stand had become very even. Very little rain occurred until 
about the middle of the month but was plentiful thereafter, and growth 
was excellent.
Much cloudy weather and frequent rains may have influenced 
flea beetle attack. In any event, the beetles were present in negligible 
numbers during the month, the first of the summer brood appearing 
in numbers about mid-July. They were less abundant than usual and 
were eliminated by DDT in the sprays on July 18 and 25.
Tarnished plant bugs and allied species became very abundant 
about mid-July, spreading in from the margins of the field. The two 
applications of DDT on the 18th and 25th, however, removed the pests 
completely before any damage was caused. An infestation of pink 
and green aphid threatened during the first week of August, but T.E.P.P. 
in the application of August 9 removed them and they never threatened 
thereafter.
No leaf hoppers of any consequence were found in the field at any 
time during the season. In fact, insect pests in the test plots through­
out the season were uncommonly scarce, and the foliage of the plants 
in all plots was almost unscarred throughout the growing season. 
Weather conditions on the whole were near normal in most respects 
with slightly less rainfall than normal.
Because of the prevalence of late blight, upon recommendation 
by the Extension Pathologist, the plots were sprayed with fungicide up 
to September 9 to keep the new growth protected.
The plots were dug September 7 while much of the foliage was still 
alive and green, especially in the plots sprayed with Neutral Copper 
where plants were superior in appearance to the rest of the field.
Records of harvested potatoes indicated the greatest total yield in 
the plot receiving the Neutral Copper as a fungicide. Of the two plots 
sprayed with Bordeaux, the one in which DDT was added in each spray 
gave slightly greater yield than the one in which DDT was used only at 
peak attack of insects. The chief difference in each case was in the 
yield of Grade 1 potatoes. The yield of Grade 2 and cull potatoes in 
the three plots showed no significant difference.
— A. I. Bourne.
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Control of Injurious Insects and Mites in the Greenhouse with 
Aerosols. Continued experimental fumigations in the greenhouse 
indicated that the 10 percent parathion aerosol is more effective for the 
control of more of the common insect and mite pests than other avail­
able formulations. On cucumber and bean plants, treated under con­
trolled conditions, slight plant injury occurred only at extremes of 
temperature and humidity. At normal greenhouse temperatures of 
60 to 80°F. and relative humidities of 60 to 80 percent, no plant injury 
resulted. The effect of shading plants with cloth for one to six days 
before exposure to aerosol was insignificant when the temperature and 
relative humidity were favorable.
Exploratory tests on cucumbers in ground beds with a newly 
developed aerosol containing 10 percent octamethyl pyrophosphoramide 
showed no plant injury but failed to control the greenhouse white fly.
— W. D. Whitcomb and W. J . Garland, Waltham.
Biology and Control of Grape Cane Girdler. The general abundance 
of the grape cane girdler was low in 1951 but continued to attract con­
siderable interest. Cut canes were present on all vines in the experi­
mental vineyard by May 25. Normal activity continued until June 4 
when maximum temperatures below 50°F. prevented all girdling for 
two weeks and was an outstanding example of the effect of temperature 
on the activity of this insect.
Applications of sprays protected the canes for six to nine days 
with methoxychlor 50 percent wettable powder three pounds to 100 
gallons and Dieldrin 25 percent wettable powder one pound to 100 
gallons, giving the longest residual action.
— W. D. Whitcomb, Waltham.
Ecology and Control of Common Red Spider. A newly developed 
organic phosphate insecticide (Systox) gave great promise for the con­
trol of the common red spider when used as a spray or as a soil drench 
on greenhouse roses. At a dilution of 1-16000 (0.25 cc. per gallon), 
a 50 percent emulsion of trialkyl thiophosphate in a spray reduced an 
infestation of spider from 7.4 per leaf to none in 14 days, and in a 
replicated plot from 61.1 per leaf to none in 19 days. On unsprayed 
plants the infestation increased from 35.8 spiders per leaf to 137.6 
per leaf and caused severe defoliation.
When applied as a systematic insecticide to the soil at the rate of 
2 quarts per square foot, infestations of 10 to 63 spiders per leaf were 
reduced 99 percent in 15 days, and significant reinfestation was pre­
vented for 6 to 9 weeks. No consistent significant difference between 
dilutions 1-8000 (0.5 cc. per gallon) and 1-16000 (0.25 cc. per gallon) 
was observed.
— C. S. Hood, Waltham.
Control of Plum Curculio in Apples. In laboratory studies, meth­
oxychlor definitely killed rather than repelled plum curculio beetles 
and showed a progressive mortality as the dosage was increased from 
one-half to two pounds per 100 gallons. Dieldrin showed equal toxicity 
at dosages of and Yl pound per 100 gallons.
In the experimental orchard where the fruit on trees sprayed only 
with fungicides showed 85 percent damage by the plum curculio, the
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following formulations provided 99+ percent protection: 50 percent 
methoxychlordead arsenate 2-2-100, 50 percent methoxychlor 2-100, 
and 25 percent dieldrin 1-100. A formulation of 50 percent methoxy- 
chlor lead arsenate 2-1-100 (97.56 percent free) was significantly more 
effective than 50 percent methoxychlordead arsenate 1-2-100 (88.09 
percent free). Previously recommended formulations of lead ar­
senate 4-100 and 50 percent DDT-lead arsenate 2-2-100 were much 
less effective permitting 10 to 11 percent damaged fruit.
A part of the orchard studies was a contribution to a cooperative 
project to evaluate methoxychlor for the control of plum curculio on 
apples in New England. This project was organized, and the results 
tabulated and summarized by W. D. Whitcomb. Almost identical 
applications by eight investigators in six states averaged 97+ percent 
control from 50 percent methoxychlor 3-100 and from 50 percent 
methoxychlordead arsenate 2-2-100 in orchards where the fruit sprayed 
only with fungicides was damaged from 15 to 85 percent, averaging 47 
percent.
— W. D. Whitcomb and W. J . Graland, Waltham.
Apple Maggot Emergence and Control. Emergence of apple 
maggot flies from orchard cages occurred at the anticipated time in 
1951. The first fly was observed June 21, the peak number emerged 
July 21, and the last fly on August 20.
The residue from some of the common insecticides applied to the 
soil and vegetation in the area where the flies emerged caused a sig- 
ficantly greater mortality where methoxychlor was used compared to 
lead arsenate.
— W. D. Whitcomb, W. J . Garland, and E. B. Foote, Waltham.
Control of Insects on Cucurbits in Relation to Yield. Five 
applications of a commercial rotenone-pyrethrum dust (CPU), a 
1 percent lindane dust and a 3 percent and 5 percent TDE (Rhothane) 
dust to replicated plots of cucumbers, melons, summer squash, and 
Butternut squash failed to increase the yield of these crops significantly 
over that from the untreated plants. The best yield from the treated 
plants followed the use of the rotenone-pyrethrum dust. TDE dust 
caused severe injury in warm, moist weather and was replaced by 
methoxychlor dusts in the later applications. With an infestation of 
3.3 squash borers per vine on summer squash, rotenone-pyrethrum 
permitted 1.2 borers, and lindane none. Both lindane and rotenone- 
pyrethrum dusts, gave adequate control of a moderate to heavy infesta­
tion of melon aphis.
Taste tests of fruit from these plots by the Department of lood 
Technology showed significant but variable off-flavor in cucumbers, 
pickles, and Butternut squash from plants treated with lindane dust, 
and slight off-flavor from those treated with CPU (rotenone).
In similar duplicated experiments on Hubbard, Buttercup, Table 
Queen, and Straightneck summer squash, lindane dusts were applied 
as follows: 0.5 percent, 4 times; 0.75 percent, 4 times; 1 percent, 2, 3 
and 4 times; 1.25 percent, 3 times; and 1.50 percent, 3 times. No 
striped beetles or aphids infested these plants, and the only vine borers 
averaging 1.5 borers per vine were in the untreated summer squash 
plants.
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This is remarkable insect control since these pests were generally 
abundant in near-by plantings. Good yields were obtained throughout 
this planting, but there was no consistent correlation between yield 
and the application of the various dusts.
Taste testers reported a noticeable off-flavor from samples of each 
variety of squash from vines to which dust containing 1 percent lindane 
or more was applied, but little or no objectionable taste was observed 
from the low concentration dusts despite an extra application.
•— W. D. Whitcomb, W. J . Garland, and C. S. Hood, Waltham.
Effect of Pesticides on Beneficial Insects. Preliminary laboratory 
studies of insecticide residues indicated methoxychlor and parathion 
to be most toxid to adult lady beetles, and lindane and parathion to the 
larvae of lady beetles. Lead arsenate, 40 percent nicotine sulfate, 
Aramite, and TDE were relatively nontoxic to both larvae and adults 
in the same experiment.
In orchard studies, random counts showed no significant reduction 
in the number and activity of the red spider destroyer, Stethorus punc- 
tum, after spraying with TDE and TEPP at recommended formulations.
In another orchard with a heavy infestation of the green apple 
aphid, the two-spotted lady bird beetle became four times as abundant 
after an application of a quick-acting insecticide with a short residual 
toxicity (EPN 300) as on trees sprayed with slow-acting formulation 
with long residual toxicity (DDT plus toxaphene).
— John A. Weidhass, Jr., Waltham, in cooperation with 
Massachusetts Society fo r  Promoting Agriculture.
Biology and Control of the Birch Leaf Miner. The birch leaf 
miner has been one of the most destructive insect pests of shade trees. 
The common gray birch is very heavily infested, and 25 species and 
varieties of birch at the Arnold Arboretum were infested in various 
degrees.
Three generations were observed, and a fourth generation may 
develop in some seasons. Flies of the first generation emerged May 1 
to 15; of the second generation, June 25 to 30; and of the third gener­
ation, July 20 to 25. Because the flies oviposit only in newly-opened 
leaves, the greatest damage is caused by the first generation.
Laboratory and field studies developed effective and practical 
control by spraying. Satisfactory control of the flies and the prevention 
of egg laying was not obtained, but nearly perfect control of the eggs 
resulted from applications of 25 percent lindane 1 pound to 100 gallons, 
40 percent chlordane 4-100, 25 percent aldrin 3-100, 25 percent diel- 
drin 3-100, and 40 percent nicotine sulfate 1-800. The most effective 
and practical treatments were applied soon after the miners hatched 
and the larvae were in the first and second instar. At this time 25 
percent lindane 1-100, 40 percent chlordane 4-100, 25 percent aldrin 
3-100, and 25 percent dieldrin 3-100 all gave excellent control by killing 
the insects in the small mines and preventing further damage to the 
leaf. Similar sprays against the older larvae and prepupae were sig­
nificantly less effective. None of the insecticides found to be effective 
caused injury to the birch trees.
— W. W. Cantelo, Waltham, in cooperation with the 
F. A. Bartlett Tree Research Laboratory.
F E E D  AND F E R T IL IZ E R  CONTROL SER V IC ES
JOHN W. KUZMESKI IN CHARGE
The feed, fertilizer, and milk testing laws are administered as one 
service, and the operations of each, with the exception of the milk 
testing law, are reported in annual control service bulletins.
Under the milk testing law, 6,706 pieces of Babcock glassware 
were calibrated, and 134 certificates of proficiency in testing were 
issued. All milk depots and milk inspection laboratories in the Com­
monwealth were visited at least once to check apparatus and general 
conduct of the work.
In addition to the regulatory work, the Feed and Fertilizer Control 
laboratories have examined feeds, fertilizers, and other agricultural 
materials for citizens of the Commonwealth without charge, whenever 
the results were considered of interest to the general public or to the 
Control Services.
Considerable work has been done on research projects in coopera­
tion with other departments of the University and Experiment Station. 
The results of such work are reported by the departments originating 
the projects.
Study of Methods for Destroying the Viability of Noxious Weed 
Seeds in Screenings. After harvesting and prior to the milling pro­
cess, the cereal grains are screened to remove broken grains, weed 
seeds, and chalf. Similarly, the oil seeds, such as soybeans and par­
ticularly flaxseed, are also screened before being crushed or treated 
with solvent for the removal of oil.
The screenings thus obtained have considerable feed value. Over 
a million tons of this product are ground and used annually for feeding 
purposes in this country. However, some lots of ground screenings 
have been found to contain more than 50,000 whole noxious weed 
seeds per pound. This has created a noxious weed propagation problem.
Recognizing the need for curbing the spread of undesirable weeds 
by screenings, the Association of American Feed Control Officials, 
Inc., appointed the senior author as Screenings Investigator to study 
the screenings problem and to recommend maximum viable noxious 
weed seed limits for screenings.
Three methods for treatment of screenings to destroy seed viability 
were studied. The first two methods are perhaps of only academic 
interest at present.
1. Di-electric Heat Treatment. Samples of screenings were 
heated in a di-electric oven for 10-, 20-, 30-, 40-, 50-, and 60-minute 
intervals. The temperatures attained were, respectively, 120, 140, 
165, 195, 225, and 240°F. The oven used 40,000 watts per hour at
10,000 volts. The power waves in the oven reversed directions 14 
million times a second.
After treatment, germination tests were made on seeds of Brassica 
kaber, Thlaspi arvense, Setaria lutescens, and Chenopodiaceae. The last 
two are not considered noxious and were included because they appear 
in large numbers in screenings. Twenty-five seeds of each weed for
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each treatment were tested. Complete destruction of seed viability 
was obtained in all cases for the 50- and 60-minute exposures only. 
Because of the relatively small number of seeds tested, these trials must 
be considered as preliminary data. The seeds were heat-treated under 
the direction of W. R. Flach, Laboratory Director, Eastern States 
Farmers’ Exchange, Inc., Buifalo, New York.
2. Treatment with High Velocity Cathode Rays. Samples of 
screenings were submitted to E. J. Lawton, Research Laboratory, Gen­
eral Electric Co., Schenectady, New York. They were irradiated with 
cathode rays at doses of 12,500, 25,000, 50,000, 100,000, 200,000, and
400.000 equivalent roentgen units. Seeds of the four weeds named 
above were planted in pots in a greenhouse to determine not only the 
irradiation effect on germination but also the delayed effect on the 
growing plants. Twenty-five seeds of each weed were taken for each 
dosage level and the control.
The seeds were planted on January 7, 1952, and the plants were 
discarded on May 12, 1952. The soil in each pot was treated in all 
respects as uniformly as possible.
a. Brassica kaber. Irradiation did not affect germination ap­
preciably at any dosage level. Development of the plants was affected 
only at the 200,000 and 400,000 levels. Plants from seeds treated at
400.000 all died before maturing.
b. Thlaspi arvense. Germination was lowered at 50,000 level, 
and no seeds germinated from 200,000 and 400,000 dosages. Develop­
ment of plants was affected at 50,000, and all plants died before matur­
ing from 100,000 and higher levels.
c. Setaria lutescens. Germination was lowered at 50,000 level. 
Development of plants was affected at 12,500 level, and all plants died 
before maturing from 50,000 and higher levels.
d. Chenopodiaciae. Germination was not affected at any level. 
Development of plants was affected at 12,500 level, and no plants 
matured from 50,000 and higher levels.
Because of the relatively small number of seeds tested, these data 
also should be considered as preliminary.
3. Grinding. Hundreds of samples of screenings from the prin- 
pal screenings processors and other sources were examined by the 
Feed Control Service to accumulate data indicating how much the 
viable noxious weed seed content of screenings can be reduced eco­
nomically by grinding under efficient plant operating conditions.
It was found that processors using hammer mills with sharp 
knives and new 4/64-inch screens can produce ground screenings that 
in most cases will not contain objectionable numbers of viable noxious 
weed seeds. Screenings containing an unusually large number of the 
smaller noxious weed seeds may have to be ground through a 3/64-inch 
screen.
Since some of the weed seeds have a hard coat, grinding will be 
necessary regardless of any other treatment to destroy seed viability. 
Otherwise, a large percentage of the weed seeds would pass through the 
digestive tract without benefit to animal nutrition. At present, there-
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fore, grinding seems to be the most economical method for destroying 
seed viability and making available to the animal the nutrients con­
tained in weed seeds.
As a result of this study, the Association of American Feed Con­
trol Officials, Inc., has adopted a tentative definition limiting the viable 
primary noxious weed seed content in screenings to 4 per pound and 
the viable secondary noxious weed seed content to 100 per pound. 
This has been generally accepted by the feed industry.
— J . W. Kuzmeski, C. T. Smith, /. Vengris, and 
F. A. McLaughlin.
D EPARTM EN T OF FLO R ICU LTU R E
CLARK L. THAYER IN CHARGE
The Effect of Nutrient Elements on Growth of Roses. Roses 
grown for two years under greenhouse conditions with different amounts 
of potassium in the soil have not shown any significant variations in 
flower production, total green weight of cutflowers, length of stem, or 
character of foliage.
The original soil was a sandy clay loam used by a commercial rose 
grower and was transported to a greenhouse of the Department of 
Floriculture for use in these studies. This soil contained 300 to 325 
pounds of exchangeable potassium per acre.
All plots receiving a one-inch mulch of cow manure twice during 
the first year showed an increase in the level of exchangeable potassium 
from the original 325 pounds per acre to an average level between 600 
and 800 pounds per acre. Potassium chloride was applied in an addi­
tional treatment at the rates of 2, 3, and 4 pounds per 100 square feet 
of bench. (These rates are approximately equivalent to 870, 1300, 
and 1700 pounds per acre, respectively.) The levels to which exchange­
able potassium was increased ranged from 900 to 1700 pounds per acre.
Data are being obtained on the uptake of nitrogen, phosphorus, 
potassium, and calcium as indicated by leaf analyses. Comparable 
data of the same nature are being obtained from plants grown in a 
commercial greenhouse. These studies will cover a period of three or 
four years, which is the normal production period for greenhouse roses.
— Harold E. White.
The Effect of Nutrient Elements and Light on Carnations. The
results of our research this year reveal that high potassium levels in 
the soil inhibit the intake of magnesium by the carnation plant. The 
reduction of intake of magnesium in the high potassium plots does not 
appear to reduce the rate of shoot growth, keeping qualities, stem 
length, and production. Plants grown on the higher levels of potas­
sium appeared, however, to have better stems.
Last year organic fertilizers, such as Milorganite, Agrinite, and 
Hoof and Horn, when applied to the surface of the soil, were found to 
be inadequate in supplying enough nitrogen to maintain proper growth 
of the carnation plant. This year a heavy application was made and 
thoroughly mixed with the soil before planting the carnations. Several
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additional surface applications were made. At no time during the 
growing season did any of the plants in the plots or soil tests show ade­
quate nitrates. There was no difference in the "sheen” of the foliage 
between the organic and inorganic nitrogen plots.
The accumulation of soluble salts is an important factor in the 
production of florists’ crops. From the 6000 or more tests made on 
greenhouse soils in 1951, we find that many soils run higher than a 
100 on the Solubridge. These salt accumulations come about in several 
ways: First, in order to meet production schedules, more fertilizer is 
added to the greenhouse soils each year. Second, the farm manures 
and peat moss, added each year to the same soil, cause an increase in 
soluble salts. This condition is particularly true on sterilized soils 
that have had several years of use. In studying soils of fifty growers 
for the past two years it has been found that the organic matter will 
run from 10 to 17 percent. Soils running so high in organic matter 
may be expected to give trouble, particularly after the soils are ster­
ilized. We suggest an organic matter of 6 to 8 percent for optimum 
growth. Tests for humus show that these greenhouse soils run ex­
tremely high.
Tests for sulfates have indicated very high (VH) concentrations 
of this ion in our greenhouse soils, It is believed that adding the 5 or 6 
pounds of superphosphate to the 100 square feet of bench area each 
year has complicated our soluble salt condition. Superphosphate has 
a high per cent of calcium sulfate in it, and, from our studies of last 
year on the use of gypsum, it was found that sulfates and soluble salts 
do accumulate when this material is added. If the superphosphate 
could be applied a year in advance, much of this accumulation of 
soluble salts could be avoided. When the same soil is used year after 
year, however, there is no opportunity to allow the soil to become 
conditioned. The sulfate radical is not leached away as it would be if 
the superphosphate had been added to the soil in the field the previous 
year.
To overcome this sulfate situation and to meet the liquid feeding 
program, the use of a good grade of monocalcium phosphate is recom­
mended. This form has an analysis of 58 percent P2O5 which is about 
three times as high as the percent of P2O5 in superphosphate. In our 
recommendations for monocalcium phosphate, small but frequent appli­
cations are recommended.
Lastly, it is recommended that the grower who has heavy soils 
add large quantities of sand and loosen up the boards in the bottom of 
the benches to allow for better drainage. Growers who have followed 
this recommendation have found that they can add large quantities of 
water, particularly after sterilizing, to leach out any soluble salts. They 
also find that they can plant into their benches much sooner than they 
could before adding the sand.
— N. W. Butterfield, Waltham.
Effect of Light on Prolonged Chrysanthemum Bloom and Change 
of Flowering Habit. From experiments at the Waltham Field Sta­
tion it was found that "time pinching” is the best method of producing 
good flower spray formation on chrysanthemums. It is recommended
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that the rooted cutting be planted directly into the bench. This plant­
ing should be done 14 to 16 days before the time pinch. If a poor 
spray should develop on a variety, "pinching date” should be moved 
either ahead or back. In this latitude it may be necessary to make this 
change on some varieties.
— W. L. Ives, Waltham.
Control of Weeds in the Nursery by Chemical Sprays. Sovasol 
$ 5  (Stoddard Solvent) directed to wet weeds and not nursery stock 
continued to give better results than dinitro weedkillers and 2,4-D 
preparations, especially for grasses, in the nursery.
Applications of the oil to six-foot hemlocks growing in witch grass 
sod showed cumulative injurious effects after 4 years on more than 
half of the plants in the treated area. Bark killing was caused by heavy 
wetting of the trunk and root killing from oil running down the trunk 
to the roots rather than by oil penetrating to the roots through the soil.
Seed of some of the more common weeds, gathered in summer and 
fall, were sprayed with Sovasol $ 5  to determine the effect of the oil on 
germination. Although in some cases germination was delayed as 
much as 5 or 6 days, weed seed, in general, was not killed by the oil.
Stands of well established witch grass sprayed with Sovasol #5 so 
that the oil runs down the culms and into the leaf sheaths were reduced 
95 percent the following spring. Also Dupont’s TCA 90 percent 
(trichloracetate) at 132 pounds per acre, applied the last of August, 
reduced the stand of witch grass the following spring by 95 percent. 
Lighter applications were less effective, although even 66 pounds per 
acre gave noticeably good reduction.
Results with weedkillers, particularly Sovasol $5 , have been given 
to growers and nurserymen in personal consultations, demonstrations, 
and lectures and have been adopted by them to reduce cost of hand 
labor. Cultivation and tillage with machinery still remain more eco­
nomical where they can be used.
-—C. J . Gilgut and Paul F. Bobula, Waltham.
Hardiness of Commercially Available Azaleas in New England.
A selected list of 114 named varieties of azaleas, five of each, was 
planted in the open field on April 18, 1951, and mulched with two 
inches of mixed soft and hardwood sawdust. The collection contained 
Gable’s Hardier Azaleas, USDA Hybrids, Kaempferi Hybrids, Glenn 
Dale Hybrids, Arnoldiana Hybrids, Chungai Hybrids, and a number of 
miscellaneous hybrids. Sizes of plants depended on availability and 
varied, some being from two-inch pots, others one-, two-, or three-year 
plants twice transplanted in this field, and still others 12 to 15 inches 
B and B.
On November 7, all plants in the collection were dead above ground, 
the bark having been killed by frosts on the nights of November 4, 5, 
and 6, when temperatures went down to 30°F., 28°F., and 26°F., re­
spectively. The roots of many of these plants were still alive in the 
■spring of 1952, but except for an occasional one, the plants did not 
recover.
Also badly injured or killed were the reliably hardy azaleas A. 
poulihanensis, A. Kaempferi, Rhododendron mucronulatum, and R.
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carolinianum, but not A. mollis, which had been growing three years 
in a fertilizer experiment. There was no correlation between frost 
injury and kind or amount of fertilizer the plants received, and it is 
concluded that fertilizer applications are not a factor that contributes 
to frost injury of young azaleas.
There is, however, an indication that the amount of rainfall in 
October predisposes young azaleas to frost injury. In 1948 and again 
in 1951, when there was frost injury and killing, total rainfall in October 
was more than four inches. But in 1949 and 1950, when there was no 
injury, although fall temperatures were as low or lower than in the 
injury years, the total rainfall for October was 1.2 and 1.6 inches, re­
spectively.
— C. J .  Gilgut, Waltham.
Study of Herbaceous Perennial Material. The living catalog of 
herbaceous perennial ornamental plants, suitable for climatic condi­
tions in Massachusetts, was maintained in an attractive and presentable 
condition throughout the year. No winter protection or mulch is 
given the plants and those that survive and grow welll are considered 
satisfactory for use in the New England region. There were 67 new 
plants obtained and added to the garden, either as replacements for 48 
lost because of winterkilling, disease, insects, or other causes, or as 
plants newly introduced to horticulture.
Many of the phlox in the collection were discarded as untrue to 
name, and other varieties were obtained for study. The Hemerocallis 
collection is up to date with 15 new varieties added and is now receiving 
critical study.
Foliar nematode still remains the most serious pest of hardy gar­
den ’mums. It was not effectively controlled by sprays or dusts of 
DDT, benzene hexachloride, or chlordane applied at weekly intervals, 
a total of 15 times, during the growing season. Results with parathion 
were inconclusive.
The perennial test garden has been and continues to be a source of 
information and study for nurserymen, horticulturists, landscape 
students, and the general public. Among the visitors are people from 
foreign countries as well as from Massachusetts and other parts of the 
United States.
— C. J. Gilgut and Paul F. Bohula, Waltham.
Factors Increasing the Rapidity of Growth of Nursery Stock.
Hybrid rhododendron seedlings grown for selection of good reds to 
find one or more that propagates easily from leaf bud cuttings showed 
varying responses to fertilizers. Although growth varied in the eight 
replicates, in general, it was best where castor pomace and Spurgon 
were used at 5 pounds per 100 feet of row worked into the soil at plant­
ing time and followed by May side dressings. Progressively less satis­
factory growth was obtained from treatments applied in the same 
manner, except peat moss which was worked in at planting time only, 
as follows: 2 inches peat moss; Agrico Broadleaf 5 pounds; Milorganite 
5 pounds; 5-10-10 at 2 pounds and 3 % pounds which were equally 
good; and 5-10-10 at 1 % pounds and 5 pounds which were no better 
than the unfertilized plants.
60 MASS. EXPERIMENT STATION BULLETIN NO. 467
The beneficial effect of lime on yews was pronounced. The plants 
were taller and heavier where ground limestone was worked into the 
soil to adjust to pH 7 planting time and as surface applications in May. 
The variety, Hatfieldi, responded more favorably to liming than brevi- 
fo lia , Hicksi, dovastoni, cuspidata, and capitata. The effects on growth 
of other treatments, arranged in descending order, were: 2 inches of 
peat moss worked in at planting time only, 5-8-7 at one ton per acre, 
no fertilizer, sulfur powder to adjust soil to pH 5.
— C. J. Gilgut and Paul F. Bobula, Waltham.
Reclaimed Tin Cans for Growing and Merchandising Nursery
Stock. Salvaged tin cans in sizes 10, 4, and 2, some unpainted and 
others dipped in asphalt paint to reduce rusting and improve appear­
ance, with and without drainage holes near the bottom were used to 
grow cuttings and also one-year plants of Pyracantha coccinea and one- 
year seedlings (6 to 8 inches) of Cotoneaster divaricata. Growing 
media were soil and combinations of soil, peat moss, native peat, and 
sawdust.
Growth was not affected by asphalt paint of the dipped cans, but 
their appearance was better than the untreated cans after one summer 
and one winter in the open. In cans with holes for drainage, growth 
was better and more satisfactory than in cans without holes. In the 
latter, the water, after rains, did not drain out, the soil became water­
logged, and the plants gradually turned yellow, declined, and some died. 
Soil produced the most vigorous and best appearing growth. Next was 
a mixture of soil and native peat. Less satisfactory was soil and peat 
moss, and the poorest were mixtures containing fresh sawdust even 
when 5-8-7 was added to supply nitrogen. Also, there was more winter- 
killing in the sawdust mixtures. However, when soil was used in the 
bottom half of the can, and the upper half was filled with sawdust to 
reduce the weight, and when sawdust was in the bottom half with soil 
on top, there was good growth and little winter loss.
— C. J. Gilgut, Waltham.
D EPARTM EN T OF FOOD TECH NO LO GY  
CARL R. FELLERS IN CHARGE
Nonenzyinatic Browning in Strained Foods. Test tube studies 
have been made to determine critical levels of oxygen required to cause 
surface discoloration in glass-packed pureed apples, peaches, pears, 
carrots, green beans, beets, squash, and spinach. Minimum levels of 
ascorbic acid required to prevent discoloration at various oxygen 
levels are also being determined. It would appear that darkening can 
be prevented under such conditions through the addition of adequate 
amounts of ascorbic acid.
G. Livingston, I. S. Fagerson, W. B. Esselen, R. J .
Vii ree, M. P. Baldauf, D. E. Westcott.
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Fructose-Malic Acid Reaction. The nature of the reaction between 
fructose and malic acid has been investigated to clarify at least one of 
the fundamental reactions suspected of being involved in the darkening 
of processed applesauce. The isolation and study of the colored end 
products of this reaction are being continued. The rates of reaction 
at different temperatures have been determined. Both darkening and 
hydroxymethylfurfural formation were found to be accelerated at 
higher temperatures.
— G. E. Livingston and I. S. Fagerson.
Enzyme Studies on Fresh Pack Pickles. Work has been continued 
on the thermal destruction of peroxidase and the role of their enzyme 
in causing off-flavor in fresh pack pickles. Peroxidase activity in fresh 
pack pickles is associated with the development of off-flavor and odor 
during storage. High degrees of peroxidase activity appear to intensify 
the development of stale and bitter flavors. Purified peroxidase prepara­
tions from both cucumbers and horse radish caused similar off-flavors 
when added to fresh pack pickles. The development of such off-flavors 
in pickles containing active peroxidase is markedly increased during 
storage at 35°F. as compared with room temperature storage. This 
fact has important implications insofar as the storage of such pickles 
is concerned. These off-flavors were prevented by a pasteurization 
treatment sufficient to reduce the peroxidase activity to a low level. 
The addition of the enzyme catalase to pickles did not cause undesirable 
off-flavors as did peroxidase.
— W. B. Esselen, M. Labbee, I. S. Fagerson, and E. E. Anderson.
Frozen and Canned Dietetic Fruit Packs. Frozen packs of rasp­
berries, sweet cherries, blueberries, peaches, and pears were put up as 
water packs and also sweetened with sirups prepared from sucrose, 
saccharin, calcium and sodium Sucaryl (cyclohexylsulfamate). These 
packs were evaluated for over-all acceptability by taste panels at the 
end of 6- and 12-month storage periods. Those packs sweetened with 
sucrose and Sucaryl were most acceptable, those sweetened with sac­
charin were generally somewhat less acceptable, and those put up as a 
water pack were considered least desirable. Corresponding similar 
packs of fruit were prepared and preserved by means of heat process­
ing. Upon evaluation, results similar to those for the frozen fruit packs 
were obtained, although in some fruits in the saccharin packs a bitter­
ness developed that was more pronounced than that in the frozen 
packs.
— E. E. Anderson and W. B. Esselen, Jr.
Pre-Peeled Potatoes. Investigations were continued on ways of 
preventing the discoloration of peeled white potatoes at room tem­
perature. Inconsistencies in the treatments advocated by other work­
ers were shown to be due to varying exposures of the peeled potatoes 
to air before the anti-darkening treatments were started. Very short 
exposures of pre-peeled potatoes to the oxygen of the air resulted in 
sufficient oxygen uptake by the enzume systems of the potato to pre­
vent the treatments from having their maximum effect.
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To effect a storage life of 14 days or more, the peeled potatoes must 
be immersed for 15 seconds in a solution containing 10,000 p.p.m. of 
sulfur dioxide, then packaged and held at temperatures under 40°F.
— E. E. Anderson, 0. Solstad, and W. B. Esselen, Jr.
Relationship of Histological Characteristics and the Tenderness 
of Meat. Primal cuts from 52 beef and veal carcasses were objectively 
tested for tenderness by means of the Warner-Bratzler tenderness test­
ing device. Although tenderness varied a great deal, the samples could 
be arranged into the following categories in order of their decreasing 
tenderness: 1) tenderloin (psoas major); 2) chuck, prime rib, short 
loin, and sirloin: 3) round steak; and 4) neck and foreshank.
Statistical analyses of histological data indicated that as the fiber 
diameter of a meat sample increased, tenderness decreased. The 
difference between groups was less significant between consecutive 
age groups than between groups in which there was an intervening age 
group.
Microscopic studies revealed that amounts of connective tissue 
in the various primal meat cuts increased with age. There was also a 
difference in the amount of connective tissue between the tenderloin 
and the tougher neck and foreshank muscles.
— R. L. Hiner, E. E. Anderson, and C. R. Fellers, in co­
operation with the U. S. Department o f  Agriculture.
Pasteurization of Fresh Pack Pickles. Heating rates during the 
pasteurization of quart jars of fresh pack whole pickles, genuine dill 
pickles, and sliced bread and butter pickles have been obtained. Heat­
ing rates were essentially the same for water spray and tank pasteuriza­
tion methods. Sliced bread and butter pickles heat more rapidly and 
uniformly than do whole pickles.
On the basis of data obtained during the past three years, factors 
that influence the pasteurization requirements of fresh pack pickles 
have been evaluated. Because of the nonuniformity of the product 
and the way it is packed into jars, the rate of heat penetration in jars 
of whole pickles is subject to considerable variation. Pasteurization 
procedures should be designed to take these factors into consideration. 
Although such factors as acidity (within limits normally used), ratio 
of pickles to brine volume, and essential oils and spices may not be of 
major importance in influencing the effectiveness of pasteurization, 
they may exert a definite influence, the magnitude of which is governed 
by the rate of heat penetration and other factors.
— W. B. Esselen, E. E. Anderson, I. S. Fagerson, and I. J . Pflug
Genuine Dill Pickles. An objection to packing genuine dill pickles 
in consumer-size packages such as quart jars is that the pickles may be 
softened by the heat of pasteurization or that pectolytic enzymes such 
as polygalacturonase may cause further softening during storage. 
Experimental packs of dill pickles have been made to obtain infor­
mation on factors that influence the quality of this product when pasteui- 
ized. It would appear that in pasteurizing genuine dill pickles a delicate
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balance must be maintained between the time required to prevent 
softening caused by overcooking and the time required to inactivate 
pectolytic enzymes.
— JV. B. Esselen, E. E. Anderson, and I. S. Fagerson.
Thermal Death Time Methods. A new type of "thermoresistometer” 
has been developed in cooperation with Professor Irving Pflug of the 
Department of Agricultural Engineering. This apparatus permits the 
determination of thermal death time of bacterial spores in the tem­
perature range of 250 to 300°F. Work to date has shown the per­
formance of this apparatus to be satisfactory.
■— W. B. Esselen and I. J . Pflug.
Clarification of Apple Juice. It would appear that pectolytic enzymes 
are not the cause of the sediment that sometimes occurs in canned or 
bottled clarified apple juice during storage. The heat treatment given 
to the juice during usual pasteurization procedures was found to be 
adequate to inactivate the pectolytic enzymes in commercial enzyme 
preparation used in the clarification of apple juice. The possibilities 
of a regeneration of the enzymes are being investigated. The forma­
tion of sediment in clarified apple juice does not appear to be a reaction 
associated with a specific enzyme preparation. Addition of proteolytic 
and diastatic enzymes to a pectolytic enzyme preparation used to clarify 
apple juice did not prevent the formation of sediment in the finished 
product.
•— W. B. Esselen, G. Kohn, and C. R. Fellers.
Cranberry Pigments. The principal anthocyanin responsible for the 
bright red color of cranberry products is 3-beta-glucosidyl peonidin. 
This pigment was isolated from the cranberry, purified, and used in 
buffer solutions to study factors that may contribute to its destruction. 
The deterioration of this pigment has been studied and attempts made 
to stabilize it in cranberry products. The pigment is bleached when 
oxidized or reduced. Peroxidative reactions were important from the 
standpoint of color destruction. A degree of stabilization of the red 
color in cranberry juice was achieved by the addition of thiourea, 
tannic acid, and some phenolic compound. The pigment was more 
stable in its glucoside state than in the aglucone state.
—I. S. Fagerson, K. C. Li, C. R. Fellers, and W. B. Esselen.
Faetors That Influence the Composition of Cranberries. Studies 
are being continued on the chemical change taking place in cranberries 
grown on various bogs and stored under different conditions. The 
pectin content increases as the fruit turns from green to red and then 
decreases during storage of the ripe fruit. The methoxyl group as well 
as the benzoic acid content appears to decrease as the berries ripen and 
change in color from green to red. Variety, bog location, and temper­
ature of storage appear to influence the pectin and benzoic contents 
of cranberries.
— JV. B. Esselen, H. Gorfein, and C. R. Fellers, in coopera­
tion with The Cranberry Experiment Station, East Wareham.
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Effect of Apples on the Retention of Protein and Calcium in the 
Tissue of the Albino Rat. Rat-feeding tests were conducted to de­
termine whether or not the daily ingestion of small amounts of apple 
exerts a beneficial effect on the retention of calcium and nitrogen in 
the body tissues of the rat. The levels of apple fed approximated the 
daily ingestion of one and three apples, respectively, by the adult 
human. The levels of apple fed had no significant effect on the growth 
and calcium and nitrogen retention in rats.
— W. B. Esselen, C. R. Fellers, L. P. Parkinson. and M. Labbee.
Diet and Cancer. Hepatic cirrhosis and primary cancer of the liver 
are commonly associated with each other. It has been reported that 
diets deficient in choline will induce hepatic cirrhosis in rats. Rat­
feeding experiments were set up to explore these findings. Rats fed 
on a choline-free ration showed no gross evidence of hepatic cirrhosis. 
It has also been reported that gastric cancer has been induced by feed­
ing "browned” fat as a source of fat in the diet. Five common edible 
fats were heated for a period of 24 hours at 400°F. and were supple­
mented with folic acid. Gross inspection of the rats from the ' browned” 
fat group showed no evidence of gastric cancer.
—L. R. Parkinson and D. W. Sanshuck.
Utilization of Chelating Agents in Foods. Ethvlenediaminete- 
traacetic acid, a chelating or sequestering agent, has been suggested 
for numerous applications in food products, particularly in the clari­
fication of wine, protection of ascorbic acid in foods, and as a fat anti­
oxidant. A toxicological study of this compound has been made using 
albino rats. The results of three years of feeding tests indicate no 
noticeable toxic effect of the compound on the test animals.
— C. R. Fellers, S. Yang, L. R. Parkinson, and 1. S. Fagerson.
Inhibitory and Lethal Effects of Spice Oils on Acid Food Spoil­
age Organisms. A study has been inaugurated to determine the effect 
of various spice oils on the inhibition of the growth of known acid food 
spoilage organisms as well as to determine the effect of these spice oils 
on the thermal resistance of these organisms at processing tempera­
tures.
Preliminary studies on the inhibition of growth of such organisms 
as S. cerevisiae, L. fructovorans, S. ellipsoideus, L. lycopersici, B. thermo- 
acidurans and organisms isolated from spoiled pickles in dextrose broth 
at phi 7.2 and 4.5 indicated that of the oils studied, garlic, mustard, 
onion, and cinnamon oils were the most effective.
At elevated temperatures, the thermal resistance of the test or­
ganisms in a synthetic pickle medium was markedly reduced upon the 
addition of normal flavoring levels of clove, cinnamon, garlic, and 
mustard oils.
— E. E. Anderson, IV. B. Esselen, Jr., and A. Handleman.
ANNUAL REPORT, 1951-52 6S
Quality of Processed Foods. This project, which was initiated last 
year (see Annual Report 1951), has been continued. During the past 
year, evaluations of the quality of frozen concentrated orange juice, 
grapefruit juice, blended orange and grapefruit juice, tangerine juice, 
canned sweet potatoes, frozen haddock and cod fdlets, canned tomatoes, 
and canned apricots have been made.
Frozen Concentrated Orange Juice. Twenty-eight of the more 
popular brands were examined. Fifty-four percent of these brands 
were classified as grade A according to the U. S. Department of Agri­
culture standards. Thirty-two percent were graded B with the remain­
der below these grades. Reduced ascorbic acid content varied from 
28.7 to 51.2 mg. per 100 ml. of reconstituted juice with an average 
value of 47.0 mg. per 100 ml.
Frozen Concentrated Blended Orange and Grapefruit Juice.
Quality of the blended product was not so high as the orange concen­
trate; 18 percent were grade A; 36 percent, grade B; and the remainder, 
grade D. Reduced ascorbic acid content ranged from 24.6 to 44.3 
mg. per 100 ml. of reconstituted juice with an average value of 32.5 
mg. per 100 ml.
Frozen Concentrated Grapefruit Juice. Eight of the more popular 
brands were examined. Four were grade A, and four grade B. Re­
duced ascorbic acid content ranged from 20.3 to 31.2 mg. per 100 ml. 
of reconstituted juice with a mean of 25.1 mg. per 100 ml.
Frozen Concentrated Tangerine Juice. Only two brands of this 
product were available for examination: one was graded A, and the 
other was of grade B quality. Reduced ascorbic acid content ranged 
from 23.0 to 27.7 mg. per 100 ml. of reconstituted juice with a mean 
of 26.0 mg. per 100 ml.
Canned Sweet Potatoes. Thirty-five brands of canned sweet potatoes 
were examined in accordance with applicable U. S. Department of 
Agriculture grades for this product. The product was packed as slices, 
whole, and in pieces, and included vacuum, water, and sirup packs. 
In general, the over-all quality was good. Forty-six percent of the lots 
were graded as A, 51 percent as B, and samples of only one brand fell 
into the D grade. As is usual with many food products, selling price 
was not a reliable guide to quality.
Frozen Haddock and Cod Fillets. Seventeen brands of frozen cod 
fillets and 15 brands of frozen haddock fillets were evaluated for quality. 
Only four of the brands of cod fillets were found to be of such low 
quality as to be classified as D grade. All the brands of haddock fillets 
were either grade A or grade B and were approximately evenly divided 
between these grades.
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Canned Tomatoes. Thirty-nine of the more popular brands of canned 
tomatoes were examined in accordance with applicable U.S. Depart­
ment of Agriculture grades. Approximately 10 percent of the brands 
were grade A; 31 percent, grade B; 31 percent, grade C; and the re­
mainder, grade D. In general, the over-all quality of this pack is not 
so high as some of the other canned vegetable packs available to the 
consumer.
Canned Apricots. Fifty-four of the leading brands of canned apricots 
were examined in accordance with applicable government grades. Lots 
included both half and whole fruit as well as peeled and unpeeled packed 
in a range of sugar sirups from light to heavy. Of these brands, 41 
percent were grade A; 39 percent, grade B; 19 percent, grade C; and 
only 1 percent, grade D.
—I. S. Fagerson, E. E. Anderson, C. R. Fellers, and K. M. Hayes.
Equilibrium Relative Humidity Studies. Present methods of de­
termining the equilibrium relative humidity of packaged foods are 
lengthy and burdensome. This department has been investigating the 
problem for several years. Preliminary studies indicate that a semi­
micro technique recently developed will overcome the objections of 
present methods. Further studies will be conducted in applying the 
new method to critical foodstuffs.
— A. S. Levine and I. S. Fagerson.
Rodentieide Investigations. The use of fortified red squill in rodent 
control operations has declined somewhat the past year largely because 
of the great emphasis that has been placed on the use of Warfarin 
(2-4 acetyl 4-hydroxy coumarin), an anti-blood coagulant, which seems 
to be a very effective rodentieide. Several new products, which are 
similar in their mode of action to Warfarin, undoubtedly will appear 
on the market this year. Studies have been started to determine the 
relative effectiveness of these di-coumarol derivatives as rodenticides. 
The samples of fortified red squill examined this past year have been 
of good qulaity and are available for rodent control operations where a 
quicker kill than that obtained by the use of Warfarin is desired.
— L. R. Parkinson, C. R. Fellers and F. A. Vlach.
Vitamin I) Investigations. Further studies regarding the possibility 
of the use of spectrophotometric analysis for vitamin D in Vitamin D 
fortified foods have been continued. However, the biological assay 
still seems to be the best and most accurate procedure. A number of 
samples of Vitamin D milk produced in the State were assayed bio­
logically and found to contain substantially the amount of Vitamin 
D slated on the bottle cap.
— L . R. Parkinson, C. R. Fellers, and S. S. Yang.
D EPARTM EN T OF HOME ECONOMICS NUTRITION
(M. E. LOJKIN IN CHARGE WHILE A. W. WERTZ 
IS ON LEAVE OF ABSENCE)
The Nutritional Status of Pregnant Women. As previously re­
ported (Mass. Agr. Expl Sta. Bu. 449, p. 87, 1948; bul. 453, p. 62, 
1949) this investigation is part of the Northeast Regional Cooperative 
Project on Nutritional Status. Its purpose is to study nutritional 
status by three different methods and to determine whether there is a 
significant correlation of the results of the dietary, chemical, and 
physical findings. Eighty-one women used as subjects in these ex­
periments were studied during three periods: early pregnancy, late 
pregnancy, and three months post partum. The dietary findings have 
been reported previously (Mass. Agr. Exp. Sta. Bul. 469, 1951).
Blood Chemical Findings. Comparison of the results during the 
three periods indicated that the hemoglobin values in late pregnancy 
did not differ significantly from the values in early pregnancy. There 
was a significant increase in the hemoglobin values at three months post 
partum. The blood protein values were less in both periods of preg­
nancy than at three months post partum. The average hemoglobin, 
ascorbic acid, carotene, and Vitamin A values for the 81 women during 
late pregnancy were found to be 11.9 + 0.15; 0.87 + 0.06; 145 ± 6.73 
and 52 ± 2.6 meg. per 100 ml., respectively. This average for hemo­
globin is in the so-called medium range for blood hemoglobin values. 
The averages for the blood carotene and vitamin values are relatively 
high.
Physical Findings: Medical examinations of the pregnant women 
for pathologic signs that might be associated with dietary deficiencies 
have been performed by Dr. E. M. Holden of Amherst, Mass. The 
general appearance of the subjects was good in 90 percent and fair in 
10 percent of the cases. Several different symptoms in the eyes were 
present in a mild form in 24 percent and in a moderate form in 9 per­
cent of the subjects. Pathologic signs of the face such as nasolabial 
siborrhea and acne were observed in the mild and moderate forms, 
respectively, in 25 and 8 percent of the cases; several women had acne 
in the severe form. Cheilosis was present in the mild and moderate 
state in 42 and 6 percent, respectively, and buccal mucosa stomatitis 
in 20 percent of the subjects in the mild form. Pathologic conditions 
of the tongue were found in the mild form and in the moderate form 
in 28 and 16 percent of the cases, respectively. Gingivitis was detected 
in the mild, moderate, and severe condition in 54. 5, and 5 percent of 
the pregnant women, respectively. Two percent of the subjects had a 
mild thyroid abnormality. There were no cases of neurological con­
dition. The only pathologic symptom observed in the condition of the 
skin was xerosis, which was present in a mild form in approximately 
18 percent of the subjects.
None of these pathologic signs are typical of pregnancy but may 
be due to various causes. Whether the incidence of these physical 
signs results from dietary deficiencies and whether the signs are sig­
nificantly associated with the blood values for certain nutrients may 
be indicated when the correlation studies are completed.
— A. W. Wertz, M. E. Lojkin, G. C. Hagan, and L. P. Guild, 
with the cooperation o f  Eugene M. Holden, M. D. o f  Amherst.
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Diclary Methodology. This study is being performed as part of the 
Northeast Regional Cooperative Project on Nutritional Status. Data 
obtained from studies of the pregnant women, as well as those from 
studies of subjects in other cooperating experiment stations, were sub­
mitted to statistical analysis, and an interpretation of results was made.
Comparison of various methods of evaluating nutrient intake 
indicated that a one-day record was sufficient for a group. The day of 
the week selected for observation was immaterial.
A method that indicates the number of subjects necessary for a 
group and the number of days necessary for an individual to estimate 
nutrient intake with a desired degree of precision has been developed.
Studies of the subject’s ability to estimate food portions indicate 
that the errors in estimating portion sizes for a group may be within 
20 percent. On an individual basis, errors in estimating food servings 
might be the largest sources of errors in evaluating dietary intake.
—  G. C. Hagan, A. W. Wertz, and M. E. Lojkin.
A Comparison of tlie Determined and Calculated Amounts of 
Eight Nutrients in One Day’s Food Intake of 2 1  Subjects. De­
tailed studies have been made on the results obtained in previously re­
ported experiments involving a comparison between calculated and 
analyzed food values (Mass. Agr. Exp. Sta. Bui. 449 p. 58, 1948, and 
Bui. 453 p. 63,1949), and a manuscript has been prepared for publication.
It has been found that the calculated values for protein, calcium, 
phosphorus, thiamine, and niacin do not differ significantly from de­
termined values. However, there were considerable differences be­
tween the analyzed and calculated values for thiamine and niacin for 
the individual food samples as only about one-half of the calculated 
values fell within + 15 percent of the analyzed values for these nu­
trients. The calculated values for fat were significantly higher than 
the analyzed values, with 11 of the 21 values falling within + 15 percent 
of the analyzed values. The estimated amounts of riboflavin were 
consistently and significantly lower than the analyzed values: only five 
of the calculated values agreed within ± 15 percent of the analyzed 
values. The calculated values for ascorbic acid were significantly higher 
than the analyzed values. Although the mean difference between 
the calculated value for ascorbic acid and the analyzed value for total 
ascorbic acid was not significant, the differences for the individual 
samples were great. This particular agreement in the mean value is 
probably due to fortuitous circumstance.
From the results of the present study and the published work, it 
appears that a fairly good estimation of the protein, calcium, phos­
phorus, and niacin in dietaries may be made by calculation from food 
value tables. Estimation of thiamine may be too high, although the 
evidence is conflicting. Calculated values for fat and ascorbic acid 
would probably be significantly higher than the actual intake, but 
calculated values for riboflavin would undoubtedly be significantly less 
than the actual amount eaten. Because of the large differences between 
calculated and determined values for individual samples and analyses, 
it would be necessary to have several diet records from the same indi­
vidual in order to obtain a valid estimation of that individual’s intake.
— A. W. Wertz, M. E. Lojkin, and G. C. Hagan.
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Metabolism of Nicotinic Acid in Pregnant Rats. It has been re­
ported previously (Mass. Agr. Exp. Sta. Bui. 459, p. 64-65, 1950) that 
there is a marked increase in the excretion of the metabolites of nico­
tinic acid in pregnancy. In the late stages of pregnancy the excretion 
of the metabolites by women often exceeds the total intake of nico­
tinic acid and its precursor, tryptophan. It has also been found that 
the trend in the urinary excretion of the metabolites of nicotinic acid 
in the pregnant rat is similar to that observed in human beings. These 
findings made it reasonable to continue the investigation using rats 
under controlled conditions that might be unsuitable for human beings.
This investigation consists of three problems: (1) a study, of the 
metabolism of nicotinic acid in pregnant rats fed a synthetic nicotinic 
acid-free diet with supplementations of known amounts of either 
tryptophan or niacin; (2) an investigation of the effect of some hor­
mones on the metabolism of nicotinic acid; and (3) a comparison of 
the metabolism of nicotinic acid in two different strains of rats.
Effect o f  Diet. Values for the excretion of N'-methylnicotinamide 
by a synthetic nicotinic acid-free diet were found to be in the same range 
as the values obtained for rats on a stock breeders’ diet. The two diets 
contained approximately equal amounts of tryptophan. The increase 
in the excretions of N'-methylnicotinamide towards late pregnancy 
amounted to about 90 to 100 percent of the pre-pregnancy values for 
both groups of rats. It appears from these results that the presence of 
nicotinic acid, at least within the limits usually contained in breeders’ 
diets, has no effect on the metabolism of nicotinic acid in pregnancy.
Increases in the tryptophan consumption of the rats on the nico­
tinic acid-free diet of 10 percent, and subsequently of 50 percent, re­
sulted in rising levels in the urinary excretion of the metabolites of 
nicotinic acid. The increases in the excretion of N'-methylnicotinamide 
with the duration of pregnancy reached approximately 120 and 290 
percent of the nonpregnancy values for the animals receiving the 10 
percent and the 50 percent tryptophan supplementation, respectively. 
These results indicate that supplementation of the diet with limited 
amounts of tryptophan results in significantly higher increases in the 
excretion of the metabolites of nicotinic acid in pregnancy.
The ratio of the excretion of the N'-methylnicotinamide to the in­
take of tryptophan, which is indicative of the amount of nicotinic acid 
synthesized by the animal from the tryptophan ingested, increased 
greatly with the duration of pregnancy. In several cases, twofold in­
creases were observed. These findings suggest the conclusion that the 
high excretion of N'-methylnicotinamide during pregnancy might be 
due to utilization of a greater percentage of tryptophan for synthesis 
of nicotinic acid during pregnancy.
No definite results are available at the present time from studies of 
the effect of supplementation of the synthetic diet with known amounts 
of nicotinic acid as well as with larger doses of tryptophan.
Effect o f  Hormones: The increased excretion of the metabolites 
of nicotinic acid during pregnancy might be attributed not only to 
synthesis of nicotinic acid but also to increased utilization of the nico­
tinic acid stored in the body in the form of coenzymes I and II. This 
process would be expected to be regulated by the hormones associated 
with pregnancy. Three hormones were used in this study: (1) pro-
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gesterone, which is known as the pregnancy hormone, because it is 
necessary for the maintenance and successful completion of pregnancy;
(2) estrogen which is excreted in increased amounts during pregnancy;
(3) testosterone, the principal male hormone, which when injected into 
females causes a decrease in the production of estrogen.
Under the conditions of these experiments, injection of proges­
terone produced inconsistent results. Injection of estrogen in the form 
of diethylstilbestrol, a synthetic product, resulted in repeated cycles of 
increases, followed by decreases, in the excretion of N'-methylnicotin- 
amide; the general trend was an increase. Testosterone produced a 
definite decrease during the first days of injection. This decrease was 
followed by an increase during the next few days of treatment.
The number of experiments performed was not sufficient to give 
quantitative results. However, there is an indication that hormones 
have an effect on the excretion of the metabolites of nicotinic acid.
Comparison o f  Two Strains o f  Rats. In the experiments reported 
so far, the albino rats tested were from a strain originally obtained 
from the Connecticut Agricultural Experiment Station. A few ex­
periments performed on the albino rats of the Wistar strain indicated 
that the urinary excretion of N'-methylnicotinamide by the Wistar 
rats is about 80 percent lower than that of the "Connecticut” rats. 
However, the increases in excretion of N'-methylnicotinamide in 
pregnancy are about 50 percent higher in the Wistar than in the 
"Connecticut” rats. There appears to be no marked difference be­
tween the excretions of nicotinic acid by the rats of the two strains. 
Further studies might help to understand the reason for this difference 
in the excretions of N'-methynicotinamide.
—M. E. Lojkin, L. P. Guild, and G. C. Hagan.
D EPARTM EN T OF O LER ICU LTU R E
GRANT 1$. SNYDER IN CHARGE
Breeding Sweet Corn, Peppers, and Field Tomatoes for Massa­
chusetts.
Sweet Corn—The general plant vigor and earliness of maturity in 
Gold Mine sweet corn have been increased where the hybrid is made 
using a three-way cross instead of the regular single cross. Seed of 
the regular Gold Mine is made by crossing Mass. 2410-191 by Conn. 3. 
The new hybrid is made by first crossing an early strain of Conn. 13 
by Mass. 2410-191 and then crossing this hybrid with Conn. 3. After 
two years of trials it seems reasonably safe to say that the new hybrid 
is an improvement on Gold Mine.
Inbred lines 21547-1-1 and 21547-1-2 are two distinct strains but 
have been selected from Maine 2, which is the pollinator for Golden 
Jewel. These two inbreds are earlier than Maine 2 and they have the 
desirable white interior silk character, whereas Main 2 hase the unde­
sirable very dark interior silk factor. These new selections have been 
crossed with many inbreds of comparable season of maturity, and 
several of the resulting hybrids look very promising as varieties for
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market corn. Further testing will be necessary before any of these 
are introduced to the public.
Many of our synthetic varieties have been self-pollinated for two 
or three times and are about ready for testing. Special emphasis has 
been placed on selection for such characters as high quality, high row 
count, white interior silks, dark husk and long flag leaves. Other 
factors that are receiving attention in this program are the transferring 
of the glumeless character to several of our inbreds, which should lead 
to better quality corn, and also the male-sterile particle, which will 
reduce the cost of producing hybrid seed. Attention has also been 
given to finding sweet corn inbreds that contain the factor for restoring 
fertility in hybrids made with male sterile seed parents.
Tomatoes—The search for high quality, early market tomatoes 
continues with most attention being placed on the production of Fi 
hybrids to solve this problem. Once again the trials in 1951 established 
the fact that the Fi hybrid Red Cloud by Pennheart has the ability to 
produce more early marketable fruit than any of the early commercial 
varieties with which it has been compared. Two new Fi hybrids per­
formed exceptionally well this year yielding more early fruit than the 
Red Cloud-Pennheart combination. One of these new hybrids also 
had Red Cloud as one of its parents as did another high yielding hybrid 
B14 by Red Cloud. These data indicate that Red Cloud has good com­
bining ability in making Fi early tomato hybrids.
More attention is being paid to the selection of larger fruited 
parent strains for making Fi hybrids because of the reduced fruit size 
in almost all the hybrids that have been produced in this investigation. 
Starting with large parental strains it seems reasonable to believe that 
the fruit size of some of the final hybrids should be large enough to 
meet the demands of the trade.
Peppers—The 1951 pepper investigations were hindered because 
of a crop failure.
— W. H. Lachman.
Weed Control in Vegetable Crops. Several chemicals are now avail­
able that will kill weeds in fields of sweet corn. These chemicals are 
both effective and efficient. Results for several years indicate that 
2,4-D is the cheapest material to use although it is hazardous to apply 
when sensitive crops border the fields of corn. Best results were at­
tained when 1.5 pounds of 2,4-D acid equivalent from a salt or amine 
formulation was applied a day or so before the corn plants emerged from 
the ground. Smartweed was the only annual weed that was not con­
trolled satisfactorily by this treatment.
Sodium pentachlorophenate at the rate of 15 to 20 pounds per 
acre and Premerge, a dinitro compound, at the rate of 3 to 6 pounds of 
DN per acre also gave excellent results. These materials were applied 
to the surface of the soil immediately after planting. They prevented 
all growth of annual weeds for four to five weeks when the corn was 10 
to 12 inches tall, and from then on the crop was easily weeded by 
cultivation. The period from planting until the corn is 8 or 10 inches 
tall is the critical time when farmers have most trouble controlling 
weeds in fields of corn.
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CMU, a new weed killer, at the rate of 1 pound per acre gave the 
most outstanding performance of the 1951 growing season. Since this 
was the first trial of CMU, more tests will be necessary before definite 
recommendations can be made.
Delayed applications, just prior to emergence of the corn seed­
lings, of Granular Cyanamid at the rate of 400 pounds per acre has also 
given good control of weeds for about three weeks but has injured corn 
planted on sandy loam or lighter soils.
All the materials mentioned above also gave good control of weeds 
in asparagus beds without perceptible injury to the crop. Slightly 
heavier dosage rates seemed to extend the weed-free period. The 
CMU weed killer at two and four pounds per acre was especially effec­
tive in preventing weed growth in asparagus beds during the first six 
weeks of the growing season.
Pre-emergence applications of weed killers such as those previously 
mentioned to plots of set onions have usually resulted in reduced yields. 
This reduction in yield appears to be the result of leaching action that 
takes place on light sandy soils generally chosen for production of set 
onions. Three pounds of Chloro-IPC per acre applied eight days 
after planting in the 1951 trials gave the best results experienced so 
far with this crop. Further tests are necessary with this material be­
fore it can be recommended to onion growers.
— W. H. Lachman.
The Culture and Nutrition of Vegetables. In the Connecticut 
Valley the culture of onions grown directly from seed became a hazard­
ous venture with the advent of the disease known as blast. During 
recent years onion growers have depended on growing their crops from 
onion sets because blast ordinarily is not such a serious problem when 
the crop is grown in this manner. Growing them in this way, however, 
is more costly, and yields are not so good as under the former method 
of culture.
The recent production of F i hybrid onions has opened up a new 
field of investigation. With this new development it seems feasible to 
believe that the increased vigor that is possible with hybrids as well as 
the discovery of one or two inbreds that resist blast, may lead to the 
production of varieties that will yield good crops from direct seeding 
once again.
During 1951 we had 37 Fi hybrids and seven standard varieties in 
replicated tests. None of the varieties showed any blast symptoms. 
It was very apparent that the F x hybrids were remarkably uniform in 
every respect. Of the 37 hybrids, four significantly produced more 
onions than the best standard variety.
In further onion tests we had 88 hybrids and three standard 
varieties grown as green plants and transplanted to replicated plots. 
These were to determine the possibilities of producing the large Spanish- 
type onion under conditions found in the Connecticut Valley, laking 
the average yield of the replications, 47 of the hybrids yielded more 
onions than the best standard variety used in the test. It was apparent 
that early types must be used in order that they may dry and cure 
properly before cool moist autumn weather comes, otherwise too many 
onions are lost because of rotting. j f  Lachman.
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Seed Improvement. Trellis Tomatoes. The work of breeding a trellis- 
type tomato resistant to cracking made considerable progress during 
the year. The best selection cracked only 25 percent as much as 
Trellis 22, the most popular variety used by local growers. These new 
selections are not yet so early as Trellis 22 but they are larger.
During the year, work was continued with the A type trellis. In 
this trellis the posts are set eight feet apart with a row on each side of 
the trellis and out one foot from it. Both rows are trained to the single 
wire. The yields, to date, show that only 61 percent as much fruit 
was picked from this trellis as from the single type. The early yields 
were not significantly less. There was very little difference in the 
percentage of cracking on No. 1 fruit. The advantage of this type of 
trellis is a reduction in cost both for equipment and labor. Whether 
the advantages of reduced costs balance the reduction in yield in the 
last half of the season is yet to be determined, hut many growers con­
tinue to use the A type trellis.
The use of Hormone sprays to set the early blossoms of trellis 
tomatoes produced results less favorable than those reported previously. 
The amount of fruit produced in the first two pickings was not much 
greater than for those not treated. The first picking was much in favor 
of the hormone sprays. Many growers have been using the spray with 
success.
Celery. Final tests were conducted on some selections developed from 
a cross between Summer Pascal and Cornell 19. None of these selec­
tions proved sufficiently superior to Summer Pascal to warrant further 
trials. Growers originally complained that Summer Pascal was too 
short, but as they learned how to grow the variety, there has been 
general satisfaction. With the exception of variety and strain trials- 
and the maintaining of a supply of stock seed of Summer Pascal celery, 
the work with this crop has been concluded.
Carrots. Trials of carrots conducted in the fall have shown that definite 
progress has been made in improving the color of Hutchinson carrots. 
The exterior color compares favorably with Imperator. The interior 
color shows need for continued improvement. New strains developed 
from crosses between Hutchinson and other varieties have reached the 
stage of development where seed is being produced for trial by growers.
— Robert E. Young, Waltham.
Vegetable Breeding for Improvement of Quality. New York 
Lettuce. The efforts to breed a more uniform and better adapted strain 
of lettuce in Massachusetts has progressed to the point where seed of 
a very early type is being grown so that trials can be made by the grow­
ers. Seed of a selection of Great Lakes is also being increased for 
further trials.
An experiment to determine the factors that cause lettuce plants 
to produce cone-shaped heads was concluded during the year. The 
results of two years’ trials on the effect of the depth of planting lead 
to the following conclusions:
1. Transplanted lettuce plants when set too deep will 
produce a small cone-sh^ted head.
2. Pennlakes varietv is more sensitive to depth of plant­
ing than Great Lakes.
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3. Deep planting makes small plants and heads that mature 
earlier.
4. If lettuce is transplanted on a small ridge, the coning 
is eliminated and there is less disease of the lower leaves.
Cabbage. The work of breeding a small-sized cabbage has progressed 
to the point where a satisfactory type has been selected. Since grow­
ers feel that high yields must be maintained if cabbage is to be profit­
able, the type of plant selected has been one that not only has a small 
head but a small plant as well. The new selections made have leaves 
that are cup-shaped as compared to most cabbage varieties where the 
leaves lie flat on the ground. This cup-shaped leaf exposes a large leaf 
area to the sun even when crowded in the row. Unfortunately, much 
of the semisterility that was present in the original material from which 
this new type was selected is still present, and a program of selecting 
plants with capacity to produce good seed crops is now in progress.
— Robert E. Young, Waltham.
Breeding and Cultural Problems of Greenhouse Vegetable Crops.
Ohe of the objectives of the work with the spring crop of greenhouse 
tomatoes is to determine the most economical time' to set the plants 
in the house. Plants were set out on February 1 and 15 and March 1 
and 15. The harvest data from this experiment indicate that the earlier 
the crop was planted, the greater the total yields; the later the crop 
was planted, the higher the percentage of No. 1 fruit produced. The 
heat cost is considerably higher for the early crop, but the prices are 
also greater for the first fruit picked. When the heating costs were 
subtracted from the gross value of each crop, it was found that the 
early planted crop produced the greater net profit. This may not be 
true in years of colder spring weather or different prices.
The work with the fall crop has been to determine whether there 
are methods of blossom pruning that would eliminate some of the waste 
that occurs when many small green tomatoes are discarded at the time 
the crop is pulled out. Blossoms were kept pruned off one set of plants 
after October 1 and the crop terminated December 1. Although very 
few green fruit were discarded, there was no significant increase in 
total yield. There was a slight increase in the percentage of No. 1 
fruit, and the average weight of fruit was larger where the blossoms 
were removed.
Some progress has been made in the breeding of a better strain of 
radish for greenhouse use. The last crop produced significantly less 
roots that were not marketable. Further work on uniformity of size 
is necessary before seed can be offered to growers for trial.
— Robert E. Young, Waltham.
Asparagus Investigations. The objective of this work has been to 
to develop a more productive strain of asparagus. The extreme varia­
tion in the yields of individual plants of commercial varieties—which 
may be from 1 to 50 stalks- indicates that if the poor plants can be 
removed, the yields can be grealuy increased. The results from this 
work, which is now in the process of testing the third generation of 
plants, indicate that the poor producing plants can be eliminated.
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Individual plant yield records were obtained from 400 plants in the 
four best lines. The highest yielding line produced an average of 21 
spears per plant; yet only 6 percent of the plants failed to produce ten 
or more spears.
During the 1951 season there was a general reduction in the yield 
of all strains and varieties, which can probably be traced to the dry 
weather in 1950. The best selection in the trials produced 154 percent 
of the best commercial variety when the total yield for five years was 
considered.
Part of the reduction in yield of commercial asparagus planting 
can be attributed to the reduction in stand that takes place. One of 
the commercial varieties has now lost 20 percent of the plants in seven 
years; another, 17 percent. Two of the selections have lost no plants, 
and the average loss for the best lines is less than 4 percent. At least 
part of this dying of plants is believed to be winterkilling.
— Robert E. Young, Waltham.
D EPARTM EN T OF POMOLOGY
A. P. FRENCH IN CHARGE
The Nature of Winter Hardiness in the Raspberry. The effects 
of temperature previous to freezing and the rate of freezing were 
studied during the year. On November 26, slow freezing to — 26°F 
caused considerable injury to the buds of the cold-resistant variety 
Chief and slightly injury to the phloem. Both the buds and phloem 
tissue of the tender variety Washington were killed. By November 27, 
there was little injury to the buds or canes of either variety after slow 
freezing to — 25 °F. It is evident that considerable hardening must 
have taken place during this three-week period. Throughout the rest 
of the winter, up to March 5, no serious injury could be caused by slow 
freezing. However, serious injury was caused by rapid freezing even 
when the temperature went no lower than 0°F. Exposure to tempera­
tures from 40° to 45°F. for 2, 4, 6, or 8 days preceding freezing had 
little effect on the amount of injury, whether the freezing was slow to 
—20°F. or rapid to 0°F.
From data obtained from an electrophoretic study of the ground 
items of cold-resistant and cold-tender varieties of raspberries, pH 
mobility curves were constructed. If the net charge of the tissue is 
governed by the protein fraction, the charge will be dependent upon 
the capacity of the protein molecule to dissociate and to take up protons; 
hence, proteins of different composition will possess different net 
charges at the same pH. Since mobility is directly related to net 
charge, the shape of the curves should be a function oi the composition 
of the protein in question. The curve, therefore, should be of assistance 
in relating chemical composition to physical properties. Data ob­
tained thus far by the microelectrophoretic method have indicated no- 
significant difference between the two extreme varieties.
On the assumption that cold resistance in plants may be related 
to gel formation, preliminary tests have been made to determine the
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extent of the replaceable hydrogen in the ground tissues. Limited 
data indicate that the hardier variety is associated with the greater 
amount of replaceable hydrogen.
— J. S. Bailey, F. W. Southwick, and Emmett Bennett.
Nutrition of the Ilighbush Blueberry, Especially in Relation 
to Soil Reaction. The work on magnesium deficiency started in 
Middleboro in 1949 was continued. Leaf analysis indicated that the 
plants have been able to obtain a supply of magnesium, either from an 
application of Epsom salts or high magnesium limestone. As a result 
of the application of Epsom salts to the soil, leaf magnesium appears 
to have reached a maximum, and there is some evidence that it is de­
creasing slightly. On the other hand, leaf magnesium of the plants 
receiving soil application of high magnesium limestone appears to be 
still on the increase. Varying the amount of magnesium from either 
source had no effect on leaf nitrogen, calcium, or potassium. It was 
found that the amount of leaf nitrogen was greater in September than 
in July.
—/. S. Bailey and Mack Drake.
Blueberry Culture. Work during the past year has been largely con­
fined to the testing of new selections. One new U.S.D.A. Selection, 
15-121, was added to the collection, and two others, A-91 and GN-87, 
were discarded because they appeared to have no value under Massa­
chusetts conditions. In cooperation with the U. S. Department of 
Agriculture, 53 new seedlings in the field of Mr. J. H. Alexander of 
Middleboro, Massachusetts, were picked out as worthy of further trial. 
A test was started to compare waste hops with sawdust as a mulch for 
blueberries.
— J . S. Bailey.
Improvement of the Wild Lowlmsh Blueberry. Brush Control. 
Applicatioh of a brush killer composed of 2,4-D and 2,4,5-T, or 2,4,5-1' 
alone in oil in the fall for the control of bayberry was much less effective 
when the lot was burned the following spring than in an unburned lot. 
lot. The blueberries on plots that received 3 pounds of borax per square 
rod have completely recovered two years after treatment. Plots re­
ceiving six pounds per square rod still have a few bare spots and plots 
receiving nine pounds per square rod still have about 20 percent of 
the area uncovered by blueberries.
Polyborchlorate, applied at the rate of 800 pounds per acre, ap­
pears to have eliminated sweet fern and most of the bracken. It dam­
aged the blueberries severely, but there is evidence ot their recovering 
as they did in the borax plots. From 1200 to 1600 pounds appear to 
have killed almost everything.
Sodium trichloroacetate, up to 100 pounds per acre, dichloral urea 
up to 120 pounds per acre, and borax up to 1000 pounds per acre appear 
to have been ineffective against bracken.
Fertilization. The first yields from the fertilizer plots indicate that 
(1) the largest berries were harvested from the plots fertilized the 
spring of the first fruiting year, (2) plots fertilized the year of the burn
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were more weedy, (3) sulfate of ammonia appears not to have stim 
ulated excessive weed growth, (4) 400 pounds of 7-7-7 per acre resulted 
in as good yield as 800 pounds per acre, and (5) there was little differ­
ence in yield between sulfate of ammonia and 7-7-7.
—/. S. Bailey and IF. D. W eeks.
Chemical Control of Weeds in Fruit Plantings. Strawberries. 
Sodium 2,4-dichlorophenoxy ethyl sulfate was tried at 2, 4, 6, and 8 
pounds per acre. Application was made May 4 right after the plants 
were set. Weed counts made a month later showed that 4 and 6 
pounds per acre gave no better control than 2 pounds. It was neces­
sary to go as high as 8 pounds before significantly better control was 
obtained. At half a pound per acre 2,4-D was no better than the check. 
Sodium isopropyl xanthate was tried at 6, 8, and 10 pounds per acre. 
This material was entirely ineffective for weed control. CMU, 3- 
(p-chlorophenyl) : 1-dimethylurea, was tried in Yi, 1, and 2 pounds 
per acre. At Y -  and T^-pound rates this material gave inadequate 
control. At the 1- and 2-pound rates it not only killed all the weeds 
but all the strawberry plants as well. It appears that this material is 
not selective enough for use in strawberries. Ethyl xanthogen disul­
fide was tried at %  and 2 gallons per acre. This material appeared to 
be quite effective for the control of broad-leafed weeds, but it caused 
considerable injury to the strawberry plants, from which they failed to 
recover. Chloro-IPC appeared to be a very effective weed killer and 
did not injure the strawberry plants at 2, 3, or 4 pounds per acre; at 
5, 6, or 7 pounds per acre, some injury to strawberries was observed. 
Raspberries. CMU was tried at 1, 2, 4, 6, and 8 pounds per acre. All 
rates of application caused a chlorosis, which became increasingly 
severe as the dosage increased until chlorosis was very pronounced at 
8 pounds per acre. This material is probably too toxic on raspberries. 
Cultivated Blueberries. CMU was tried at 2, 4, 6, and 8 pounds per 
acre on cultivated blueberries, and at none of these rates was there 
any evidence of injury to the blueberry plants. Even at 8 pounds per 
acre, it failed to give satisfactory control of quack grass.
— J. S. Bailey.
Influence of Orchard and Post-Harvest Treatments on the 
Metabolism of Tree Fruits. In 1951-52, major emphasis was placed 
on determining the influence of 2,4,5-trichlorophenoxypropionic acid 
(2,4,5-TCPPA), which is being considered for pre-harvest drop control, 
on the rate of respiration, ripening, and surface color development of 
apples. It was found that when 20 ppm of 2,4,5-TCPPA were applied 
to apple trees from three to five weeks prior to their usual harvest date, 
the rate of respiration and ripening of some of the fruits on treated 
trees was often greatly accelerated. Whenever 2,4,5-TCPPA hastened 
maturity, the amount of surface red color increased on blushed var­
ieties. In general, the earlier an application of 2,4,5-TCPPA is made, 
the greater its influence on hastening maturity and color development. 
However, not all varieties tested were influenced by applications of 
20 ppm of 2,4,5-TCPPA as far as maturity and color were concerned. 
In fact, the response obtained with the same variety varied markedly
78 MASS. EXPERIMENT STATION BULLETIN NO. 467
from orchard to orchard, which indicates that such factors as nutrition 
may play a role in determining the extent of response obtained from 
this hormone.
Experiments with maleic hydrazide absorbed into harvested pre­
climacteric tomato fruits indicates that this chemical acts as a respiratory 
inhibitor. However, applications of 250 ppm of maleic hydrazide as a 
spray to apple trees several days before harvest seemed to have no 
measurable effect on the rate of respiration or ripening of the fruit at 
harvesttime or after several months in cold storage. These differences 
between results with apples and tomatoes may be due to differences 
in the amount of maleic hydrazide absorbed. It was found, incidentally, 
while working with tomatoes, that the absorption of one to three 
milliliters of water through the stem end of preclimacteric fruit may 
significantly hasten their rate of respiration and ripening.
—F. W. Southwick.
Influence of Chemical Treatments on Flowering and Fruiting 
of Fruit Trees. In 1951, major emphasis was placed upon the testing 
of naphthaleneacetic acid-type materials, sodium naphthaleneacetate 
or naphthaleneacetic acid, for thinning apples and peaches after petal 
fall and comparing NAA materials and 2,4,5-trichlorophenoxypropionic 
acid (2,4,5-TCPPA) for preharvest drop control of McIntosh apples.
Results from chemical thinning tests conducted in the University 
and five commercial apple orchards continue to indicate that NAA 
materials applied from seven days to three weeks after petal fall will 
satisfactorily thin many apple varieties. It appears that concentrations 
beyond 30 ppm of NAA materials are not warranted on the varieties 
grown in Massachusetts. Repeat applications of NAA materials appear 
to be of no value in thinning. The first application seems to cause the 
bulk, if not all, of the thinning obtained. Increasing concentration 
of NAA materials tends to increase the degree of thinning up to a point 
beyond which little or no additional thinning is accomplished. In 
general, but not always, the earlier a treatment is made after calyx, the 
greater the degree of thinning obtained for a given concentration. The 
reduction in set obtained on a given variety treated at the same time 
with similar concentrations may often vary from block to block or 
orchard to orchard. No thinning will occur if the treatment with NAA 
formulations is made after the June drop is well under way or com­
pleted. Apparently, the natural abscission process must still be going 
on for the material to influence set.
As has been previously noted, chemical thinning tends to reduce 
total yield but, unless markedly overdone, usually increases the volume 
of larger-sized fruit. It has been found that after calyx, treatments 
with NAA materials for thinning will usually (when considerable 
thinning is accomplished) tend to make many moderately biennial 
varieties blossom and bear annually. Even such strongly biennial 
varieties as Baldwin and Early McIntosh may occasionally commence 
to bear annually after chemical thinning, if heavy thinning is accom­
plished, the trees are in good vigor, and the growing season is favorable 
for blossom bud initiation.
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Tests were conducted on three peach varieties using naphtha- 
leneacetic acid and naphthaleneacetamide at 15 to 20 ppm approxi­
mately five weeks after bloom. Considerable thinning was accomp­
lished with 20 ppm of naphthaleneacetic acid on Golden Jubilee and 
Early Elberta. No appreciable thinning was obtained on Red Haven at 
15 or 20 ppm with either material. Naphthaleneacetamide seems to be 
less effective for thinning than naphthaleneacetic acid or sodium 
naphthaleneacetate at a given concentration and apparently must be 
Used at greater dosages to accomplish the same degree of thinning.
Comparative tests between sodium naphthaleneacetate (NaNAA) 
and 2,4,5-TCPPA on McIntosh apples to determine their effectiveness 
in reducing preharvest drop were conducted in two commercial or­
chards. The results indicate that an application of 2,4,5-TCPPA at 
20 ppm. approximately two weeks ahead of the natural abscission 
(August 30), was no better than 20 ppm of NaNAA applied in mid-Sep­
tember for drop control. However, when 2,4,5-TCPPA at 20 ppm was 
applied approximately one week ahead of natural abscission, or at the 
start of natural abscission (same time as NaNAA was applied), it was 
significantly superior to NaNAA. It appears that 2,4,5-TCPPA may 
control preharvest drop of McIntosh for about three weeks after its 
application, whereas NAA materials are generally effective for 8 to 10 
days, only. However, it appears that 2,4,5-TCPPA requires three to 
five days after application before it becomes effective in reducing pre­
harvest drop in comparison to NAA materials, which generally require 
two days after application before drop is influenced.
—F. IV. Southwick and W. D. Weeks.
Air Purification in Apple Cold Storages. During the 1951-52 
storage season, home-made activated-carbon, air-purification units were 
tested in three apple cold storage rooms. These units contained hori­
zontal trays that held the activated coconut-shell carbon. In two of 
these units the carbon bed was approximately one inch thick in each 
tray, whereas in the remaining unit the bed was 2y i  inches thick. 
Carbon was used at the rate of approximately six pounds per 1,000 
bushels of fruit. Each unit contained an auxiliary fan or fans to pro­
vide a positive air flow through the carbon, and the cleansed air was 
fed into the main blower-type cooling system.
At each storage where these units were tested there also was an 
adjacent room without carbon, which served as a check. At the Uni­
versity storage a manufactured cannister-type unit was tested to de­
termine whether it was superior to the home-made units. In each of the 
carbon and check rooms, composite samples of McIntosh, R. I. Green­
ing, and Cortland were placed, and the effect of air purification on ripen­
ing, storage scald, and odor removal observed. These air purifying 
units reduced box and apple odors effectively but were only temporarily 
effective in removing musty odors. The storage life was increased 
from 12 to 17 on McIntosh, 3 to 15 days on R. I. Greening, and ap­
proximately 27 days on Cortland by the use of carbon. It appears that 
home-made units may be as effective as manufactured types in removing 
odors or prolonging the storage life of apples. In the 1951-52 season, 
storage scald was not a serious problem and did not appear on the 
McIntosh by early February. On R. I. Greening and Cortland, which
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developed moderate scald, carbon failed to reduce scald, whereas shred­
ded oiled paper did reduce it somewhat. Even when R. I. Greening 
and Cortland apples were buried in carbon, storage scald developed. 
It appears that air purification units containing activated coconut-shell 
carbon are not reliable for scald control. This is particularly true 
for the variety Cortland when carbon has been definitely inferior to 
shredded oiled paper over a three-year test period.
—F .  W . Southivick a n d  E . C ox.
Studies ofVarielies of Fruits. Apples. M ass. C-31 is a (McIntosh 
x Red Astrachan) seedling, which has fruited for several seasons. It 
is an attractive, well-colored apple of Early McIntosh season. The 
quality is good, although it is a bit tart; the flesh of the fruit is crisp 
and white. Mass. C-31 produces a well-shaped tree. Its most serious 
weakness is its biennial bearing habit. However, C-31 should be able 
to compete favorably with Early McIntosh.
Ju b ilee  is a rather recent introduction from Canada. It is an 
attractive, light red apple of good quality, which appears to have a 
longer storage season than McIntosh.
Sp artan  is another Canadian introduction similar in size, shape, 
and quality to McIntosh, but somewhat darker red in color. It may 
have a longer storage season than McIntosh. Of the two varieties, 
Jubilee and Spartan, Spartan appears to be the most promising.
Blueberries. Ivanhoe  was named and released by the U.S.D.A. in 
December, 1951. The berries are large and fairly attractive, although 
a little dark. Scar and flavor are good, the bush appears vigorous, 
and it ripened with Concord.
Peaches. P rairie  D aw n  trees planted in 1949 bore their first crop 
in 1951. They had a heavy crop for their age. The fruit is yellow- 
fleshed, firm, attractive, freestone, and about medium in size; it ripened 
August 13.
E a rly  H a leh a v en  is a sport of Halehaven. It is like Halehaven in 
all respects except ripening season. In 1951, the fruit matured three 
or four days after Triogem. The tree is a heavy producer, and con­
siderable thinning will be required to obtain fruit of good size.
P rairie D ay brea k  is an early, yellow-fleshed, freestone peach, which 
ripens three or four days after Marigold. The fruit is large and at­
tractive but softens rather rapidly. The trees are large, vigorous, and 
productive.
Jersey la n d  is one of the most promising of the new, early, yellow- 
fleshed, freestone peaches, which ripens with Marigold or a bit later. 
The fruit is firm, medium in size, very attractive, and has excellent 
flavor. It may soften a little too rapidly for shipment to other than 
near-by markets.
S ta rk in g  D elicious  is a good-sized, well-colored, very attractive, 
yellow-fleshed peach with good flavor. It is almost freestone hut rather 
soft and juicy when ripe. The trees had a fairly heavy crop for young 
trees. This variety may have possibilities for the home orchard or 
local trade. The fruit ripened August 12 in 1951.
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E a rly  F la m e  is a nectarine with large, attractive fruit. The flavor 
is good hut not quite so good as Garden State. It ripened August 15 
in 1951 and would be an excellent nectarine if it did not cling.
P ra irie  Sunrise  is a very good, early, yellow-fleshed, freestone peach, 
ripening just ahead of Red Haven and Oriole. The fruits are firm, at­
tractive, small to medium in size, and have good flavor. It looks 
promising.
W ildrose is an attractive, white-fleshed, freestone peach, which 
ripens a day or two after Golden Jubilee. The fruit is medium to large 
in size and attractive, with good flavor. The flesh may be a bit tender 
for other than local and home use. The trees had a heavy yield for 
young trees.
P rairie Scho on er fruits were rather disappointing. Although they 
are large, yellow-fleshed, and attractive, the flesh was rather coarse, 
of mediocre flavor, with a tendency to cling. It ripened a day or two 
ahead of Halehaven.
P ra irie  R ose is a late-midseason peach, which ripened August 28. 
The fruit is freestone, medium sized, attractive, well colored, and yellow- 
fleshed. It has fairly good quality, firm flesh, and tough skin. It should 
ship well.
H a le  H arrison B rilliant ripened with Elberta September 16, but 
is better flavored. The fruit is large, attractive, well blushed with red, 
firm, yellow-fleshed, and freestone. The tree is small and had a medium 
sized crop for its age.
P rairie R a m bler is another yellow-fleshed, freestone peach, ripening 
two to four days after Elberta. The fruits are large and attractive, but 
the flavor is not too good.
Strawberries. V erm ilion  was the most outstanding new introduction 
tested in 1951. It is a late season berry, large, medium red, attractive, 
fairly firm, very good quality, and retains its size well. The plant is 
very vigorous, forms plenty of runners, is resistant to red stele, and 
satisfactorily productive. Vermilion is well worth testing when a late 
season berry is desired.
— W . D . W eeks a n d  Staff.
The Nutrition of Apple Trees. Chemical analysis of the foliage of 
18-year-old McIntosh apples trees revealed that trees receiving annual 
applications of four and six pounds of ammonium nitrate per tree had 
more nitrogen, magnesium, and calcium and less potassium and phos­
phorus than trees receiving two pounds of ammonium nitrate. The 
foliage of trees receiving 19 pounds of 7-7-7 fertilizer and two pounds 
of ammonium nitrate had a higher potassium content than the four- 
and six-pound ammonium nitrate trees. Leaves from trees receiving 
annual applications of 70, 140, and 210 pounds of hay per tree had the 
highest potassium and phosphorus content. Leaves from trees re­
ceiving three sprays of urea bad more potassium and phosphorus than 
trees that received four and six pounds of ammonium nitrate. Leaf 
potassium was associated with leaf nitrogen in that potassium decreased 
as nitrogen increased. Trees with high nitrogen levels appeared to 
have greater potassium requirements than trees with low nitrogen 
levels. .
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The amount of red color development of the fruit was associated 
with both the nitrogen and potassium content of the leaves. Increases 
in leaf nitrogen depressed color, whereas increases in leaf potassium 
increased color. Red color was definitely associated with the nitrogen- 
potassium nutrition of the tree.
Fruit yield was increased by high rates of inorganic nitrogen, but 
the yield of Fancy fruit was decreased.
— W . D . W eeks, F .  W . Southw ick, M ack D rak e, a n d  J .  E . Steckel, 
in  cooperation with the C hem istry a n d  A g ro n o m y  D epartm ents.
Study of Tree Characters of Fruit Varieties. Vegetative characters 
of a sweet cherry being grown as Black Tartarian were identical to 
False Tartarian. This variety was first observed in western New York. 
The present variety under study was found in Delaware and was re­
ported to have originated in Tennessee. False Tartarian was also 
observed in Missouri this past summer.
— W . D . W eeks, A .  P. F ren ch , a n d  0 .  C . Roberts.
Study of Bud Sports of the McIntosh Apple. Rogers McIntosh 
fruit continued to be superior in type and amount of red color. Eighty- 
seven percent of the crop of Rogers graded U.S. Fancy or better, whereas 
the crop of the second best sport graded only 67 percent Fancy. The 
crop from the striped McIntosh graded 38 percent Fancy. All the 
fruit from Rogers was the blushed type of red. Some of the other sports 
had both striped and blushed fruit.
Respiration studies and fruit pressure tests indicated that the red 
sports have slightly slower rates of respiration and firmer fruit than the 
regular or striped McIntosh. Therefore, Rogers McIntosh may have a 
somewhat longer storgae life than regular McIntosh.
— W . D . W eeks a n d  F .  W . Southivick.
The Influence of Various Clonal Stocks on Apple Varieties. A
study of the cross sectional areas of trees propagated on Mailing V, 
I, and XVI showed that V was somewhat more dwarfing than I and that 
I was intermediate in size between V and XVI. Weak-growing varieties, 
such as Oldenburg and Wagner, grew very poorly on \ and I. On XVI 
these varieties were no larger than trees of Golden Delicious, McIntosh, 
and Red Spy on V.
Trees of vigorous varieties, such as Rhode* Island Greening and 
Red Gravenstein on V and I, were much larger than Golden Delicious 
and Red Spy on V and I. The natural vigor of the variety appears to 
exert as much influence on tree size as the dwarfing stock used.
Evidence of wooly aphid injury to the roots of some of the Mailing 
stocks was observed during the year. Mailing V appeared to be one of 
the most seriously infected. This infection may help to account for 
the poor performances of some of our clonal stock trees.
— W . D . W eeks a n d  F .  W . Southw ick.
D EPARTM EN T OF PO U LTR Y HUSBANDRY  
FRED P. JE FFR E Y  IN CHARGE
Inbreeding White Plymouth Rocks for Various Egg Quality 
Characters. Fourteen inbred male matings are being carried on each 
year in White Plymouth Rocks. Some progeny being produced in 
1952 are 50 percent inbred. The following egg characters are being 
studied: (1) egg weight, (2) egg shape, (3) shade of shell color (pink 
or brown), (4) shell ridging, (5) shell thickness, (6) shell mottling 
(water absorbed in shell in spots), (7) initial albumen score, (8) albumen 
score after 21 days’ storage in a typical egg room, (9) incidence of 
blood spots, (10) incidence of colored meat spots, (11) incidence of 
white meat spots, (12) brown or white spotting on shell, (13) shell finish .
— E. P. Jeffrey and J . R. Smyth, Jr.
Improving Fertility in Meat-Type White Plymouth Rocks. Many 
strains of wide-breasted chickens do not show so high at fertility level 
as desired. In 1951, Eisenbar males were crossed with a University of 
Massachusetts strain of dominant white Plymouth Rocks. Of 2143 
eggs set, only 1551 or 72 percent were fertile. In the Fall of 1952, 
150 pullets from this mating were tested for duration of fertility after 
a single artificial insemination. Fifty of these pullets showed a duration 
of 10 or more days and were retained as breeders. Thirty-five cockerels 
from the 1951 mating were also tested for duration of fertility as 
measured in at least five females selected at random. Four of the best 
type males whose mates showed a duration of 10 or more days were 
retained and mated with the 50 selected females. From this mating, 
1628 eggs were set over a four-month period, and 1547 of them or 95 
percent proved to be fertile. These results indicate that pre-testing 
males and females for duration of fertility is to be recommended when 
a fertility problem exists.
—F- P. Jeffrey.
Broodiness Has Been Completely Eliminated in Three Genera­
tions of R. I. Reds. Three generations of birds have appeared that 
show no evidence of the broody instinct as was pointed out in Research 
in Review (Vol. 1, No. 1, 1952). This line is now being improved for 
fecundity because their egg production is rather mediocre. Theoreti­
cally, the birds in this line should transmit no genes for broodiness in 
offspring from crosses with other strains and breeds. Efforts are nowr 
directed to discover how fecundity is affected and to test the value of 
the stock for crossing.
— F. A. Hays.
Genetics Plays a Part in Regulating Fertility in Chickens. Sub­
stantial evidence is available to indicate that sex-linked genes for high 
and low fertility are transmitted from father to daughter and that 
selection of mothers for high fertility has no effect on the character of 
daughters produced.
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Old males are often sexually inactive in the cold winter period of 
short days. Artificial light has considerable merit in activating such 
males, and exposure to three loot-candles of light for three to four 
hours in the early morning is about as effective as all-night exposure.
—F. A. Hays.
Selection Effectively Improves Hatchability. Through selection 
for high hatchability a line has been developed that consistently hatches 
a high percentage of fertile eggs. In contrast, a line that consistently 
hatches fewer than 50 percent of fertile eggs has been developed 
through selection. Particular attention is being directed towards dis­
covering the specific gene effects that induce low hatchability, and a 
search for lethals is being made.
—F. A. Hays.
Breeding for High Fecundity Gives Much Valuable Information.
The sex-linked gene for early sexual maturity does not appear to be 
closely linked with the sex-linked gene for rapid chick feathering.
Pullet breeders are more efficient than yearling breeders in hatch- 
ability and in the number of chicks produced in a definite period, but 
chicks from yearlings are larger and in many cases superior in viability.
The onset of sexual maturity in pullets definitely retards the rate 
of growth but has no very significant effect on mature body weight. 
Age at sexual maturity does not affect subsequent mortality. Age at 
sexual maturity has a very significant effect on first-year egg production. 
Very early sexual maturity is definitely associated with rapid chick 
growth to twelve weeks of age so that flocks should be bred to begin 
laying at about five months.
The sex-linked gene for rapid chick feathering has no effect on 
chick growth to 12 weeks of age, but the autosomal gene for rapid back 
feathering is positively associated with rapid early growth.
Winter intensity shows a heritability of about 16.28 percent in 
our Rhode Island Reds.
A rather extensive study indicates that the daughters of brothers 
laid a significantly greater number of eggs than the daughters of their 
full sisters, suggesting unknown sex-linked genes in operation.
Older sires and dams gave a reduced mortality in chicks to the 
age of eight weeks, and the dams had a greater influence than the sires 
on viability of chicks. Abnormally high sex ratios in chicks often occur 
when older parents are used.
Breeding (locks for very early sexual maturity—about five months 
of age is to be recommended as an economical procedure because such 
birds lay more eggs the first year and because the chicks grow more 
rapidly to the broiler age.
Many other phases, such as inbreeding, strain crossing, and breed 
crossing, in relation to fecundity and viaibility are being investigated. 
The problems of over-dominance and epistosis are being studied in 
the flock.
-—F. A. Hays.
The Duration of Fertility in Turkeys. The duration of fertility after 
artificial insemination for 48 Jersey Buff turkey hens was studied. The 
average duration of fertility for this population was 47.5 days. The
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coefficient of variability for this population was 14.7 percent, which is 
about one-half that found in White Plymouth Rock chickens studied4 
The "stale sperm” effect is extremely marked in the turkey, but hatch- 
ability was not affected for five weeks after an insemination. The 
average fertility for the population was greater than 90 percent for 30 
days after artificial insemination. These data indicate that a breeder 
could use an interval as great as four weeks between inseminations.
— /. Robert Smyth, Jr.
Mating Frequency in the Turkey. All matings in which each of 40 
Jersey Buff turkey hens in four breeding pens participated were re­
corded. The possible mating period was limited to the late afternoon 
for six days a week during March, April, and May. During this period 
the number of matings per hen varied from none to 28. The average 
fertility for the hens mating from one to six times was 82.9 percent, 
whereas those hens that mated twelve or more times laid eggs that were 
96.6 percent fertile. Alhtough turkey hens definitely mate more after 
a broody period, it was found that the desirable combination of high 
mating frequency and nonbroodiness does occur.
—/. Robert Smyth, Jr.
Selection for Dilation of Fertility in the Domestic Fowl. All
surviving female offspring resulting from the second generation of 
selection for duration of fertility after artificial insemination were 
tested. The average duration for the line selected for increased sperm 
survival time in the female reproductive tract was 11.0 days. The low 
duration line females averaged 8.2 days. Although this demonstrates 
some progress by selection, the genetic gains have not been large. This 
indicates that the heritability of the capacity of the female to affect the 
duration of the life of sperm in vivo is low. At the present stage of 
selection no individuals that have shown a more extreme duration of 
fertility than was observed in the original nonselected population have 
been produced. Although the female offspring as a whole show a de­
cline in their duration of fertility during the late spring, some superior 
individuals were observed, which were able to overcome this depress­
ing effect of season.
— J . Robert Smyth, Jr.
The Genetics anil Physiology of the Length of Incubation Period 
in the Chicken. Additional progress was made in the second gen­
eration of selection to separate two lines of chickens differing in the 
length of their incubation period. The difference between the means 
of the early and late hatching lines was increased over the previous 
generation’s difference by five hours. The average hatching time for 
the early line was 20 days and 22.9 hours after the start of incuba­
tion, and the average for the late line was 21 days and 11.4 hours. 
This increase in the difference between the two lines was due largely 
to an increase in the time required for the late line to hatch. The 
difference in egg size between the lines was decreased by 40 percent 
during the same generation of selection. This indicates that physio­
logical factors are involved, which are independent of the physical 
size of the egg.
J . Robert Smyth, Jr.
D EPARTM EN T OF SEED  CONTROL
FREDERICK A. McLAUGHLIN IN CHARGE
Enforcement of the Seed Law, together with the desire of seedsmen 
to comply with requirements of this Act, and a growing interest of the 
public in good seed, have resulted in a large number of service samples 
being sent to the Seed Laboratory for testing. From July 1, 1951, to 
June 30, 1952, 6091 service and inspection samples of seed were re­
ceived and worked at the laboratory. The laboratory also received and 
cleaned 61 lots of tobacco seed.
Analysis of inspection samples indicates that most seedsmen have 
complied with label requirements of the Seed Law. A large part of the 
violations found are technical in nature rather than flagrant.
Operation of the Seed Law is reported in an annual control series 
bulletin issued for that purpose.
D EPARTM EN T OF SHADE T R E E  LA B O R A TO R IES
MALCOLM A. McKENZIE IN CHARGE
General Program. The greatest increase in the work of the Labora­
tories has been in requests for information on municipal tree planting 
and maintenance programs with special reference to tree surveys and 
uniform pest control. Some communities have organized tree com­
mittees to make sure that existing trees are cared for properly and new 
housing developments are furnished with appropriate plant materials. 
Wind-, rain-, snow-, and ice-storm damage were found to be less severe 
during the past year than in 1951, and tree foliage in general was more 
lush in the Spring of 1952 in association with frequent spring showers. 
Forty-eight diseases of 31 species of trees were identified from 8416 
specimens received or examinations in the field, including principally 
the Dutch elm disease and other disease of elm. At present, the most 
urgent needs of the program are investigations of the oak wilt problem 
and also the study of new pesticide materials.
Dutch Elm Disease Control Testing. From June 1, 1951, to June 1, 
1952, the Dutch elm disease was found in samples from 39 additional 
towns, making a cumulative total of 249 towns involved since the 
disease was first known here (1941, Alford, Berkshire County). Sum­
marily, in laboratory studies by means of tissue plantings in artificial 
culture media, the disease fungus, Ceratostomella ulmi (Schwarz) Buis- 
man, has been isolated from 13,107 trees (Juhe 1951-52, 4180 trees) 
in 11 of the 12 counties on the mainland, Barnstable, Dukes, and Nan­
tucket being reported as disease-free at present.
— M. A. Mc Kenzie, D. II. Marsden, R. L. Coffiin, M. M. Munson,
H. S. Clark, J . Maspero, J. G. Moline, and M. M. Hart.
Oak Wilt. Widespread publicity has been given to the oak wilt prob­
lem by the Federal Government and a National Committee. As a re­
sult, numerous inquiries about the disease have been received, and a 
circular has been prepared to furnish particular instructions for sending
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samples from suspected oaks in order that necessary laboratory tests 
may be completed. The disease is prevalent in the South and Midwest, 
but it is not known to occur in Massachusetts or elsewhere in New 
England.
—M. A. Me Kenzie.
Tree Damage in Construction Work. Tree sites are commonly 
altered without much attention to serious effects on trees already 
established. Investigations have shown extensive mutilation of root 
systems by such severe measures as cutting off large portions of roots. 
Also, a variety of additional injuries have been observed associated 
with progressive deterioration often revealed by chronic foliage de­
ficiencies, or otherwise. In current increased construction of housing 
developments, airports, parking areas, and other construction, the 
fundamental needs of trees retained in sites involved should be evalu­
ated carefully. Foresight of adequate provision in original construc­
tion plans is the most economical treatment. Hindsight of remedial 
measures permits salvage of trees in some cases. Proper drainage is 
aided by the use of dry wells and loose stone, and air circulation is 
increased by vertical tiles.
■—M. A. Me Kenzie.
Pruning Elms Affected with Dutch Elm Disease. This experi­
ment, started in 1950, was continued during the Summer of 1951. To 
date, 15 out of 24 elms with restricted infections of Ceratostomella ulmi 
have apparently been freed of disease by prompt removal of the affected 
parts. Early detection of disease symptoms and quick action in re­
moving affected branches continue to be most essential, if diseased 
trees are to be saved.
— D. H. Marsden.
Effect of Dutch Elm Disease on the Elm Population of a Town.
Critical analyses of the annual incidence of Dutch elm disease in cer­
tain towns in Massachusetts have been undertaken to obtain statistical 
data on the efficacy of recommended control programs with special 
reference to sanitation. One such analysis for the Town of Amherst 
has revealed the following significant facts: In four years (1948 to 
1951) a total of 245 elms are known to have been affected with the 
disease. Of this total, 125 were wild elms, 37 were privately owned 
shade trees, and 83 were roadside elms. The 83 roadside trees con­
stitute approximately 4.6 percent of the roadside elm population, lhe 
relative annual incidence of disease has been 1.0, 3.3, 9.0, and 4.3. 
A progressively intensified program of sanitation has been carried on 
in Amherst since the disease was discovered there in 1948. Although 
a few more years probably must elapse before a final evaluation of the 
control program may be made, the data now available would seem to 
indicate that the Dutch elm disease has not been out of hand in that 
town. Also of interest, and perhaps of significance in predicting the 
magnitude of the Dutch elm disease problem with which a town may be 
faced, are data on the classification by size of diseased roadside elms 
in Amherst. It was found that 3.2 percent of the roadside elms from 
2 to 10 inches d.b.h. (diameter breast high) have been affected, 1.9
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percent of those from 11 to 20 inches; 24.4 percent, from 21 to 30 
inches; and 66.6 percent, over 30 inches in diameter.
—  D . H . M arsden.
Studies in Wood Decay. Laboratory examinations of creosoted 
timbers that had decayed prematurely in service revealed that in­
adequate initial retention of preservative, exposure of the inner unim­
pregnated wood through seasoning cracks and mechanical injuries, 
erratic penetration of the preservative, and a reduction in the amount 
and unit effectiveness of the preservative through weathering or other 
action are all factors that may singly or in combination predispose 
creosoted timbers to early decay. Although the wood-rotting Basidio- 
mycetes actually break down the wood elements, and thus are the decay 
organisms, it was found that molds, such as H o rm o d en d ru m  resinae, 
T rich o d erm a  viride, P aecilom yces varioti, a n d  Penicillium  spp., and bac­
teria are also invariably associated with decayed, creosoted timbers. 
It may be conjectured that these molds and bacteria play a significant 
role in the ecology of decay of preservative-treated wood.
—  D . H . M arsden.
Control of Certain Leaf Miners and Mites. The larvae of the soli­
tary oak leaf miner, C am era ria  h a m a d ry a d ella  (Clemens), were all killed 
in their mines by sprays of one pound of 25 percent wettable lindane, 
two pounds of EPN 300 and 2 pounds of 15 percent wettable parathion 
per 100 gallons of water. One pint 40 percent nicotine sulfate plus 
four pounds soap, two and one-half pounds 40 percent wettable chlor- 
dane, and two and one-half pounds 40 percent wettable toxaphene 
powder, though exhibiting some killing power on larvae in the mines, 
were less effective than the first three materials.
A leaf miner in inkberry, Ilex  g la b ra , was identified as Phytom yza  
a q u ifo lii Gour. by the U.S.D.A.. Division of Insect Identification. It 
is a species closely related to but distinct from the holly leaf miner, 
P hytom yza ilicis Curtis.
Sprays of Aldrin, dieldrin, toxaphene, chlordane, lindane, EPN 
300, parathion, metacide, and schraden applied with a small knapsack 
sprayer failed to control first generation larvae of the inkberry leaf 
miner. Miners of the second generation were almost completely elim­
inated by sprays of two pounds of 25 percent aldrin or dieldrin in 100 
gallons when applied with a hydraulic sprayer at 400 p.s.i. One pound 
of 25 percent lindane and two pounds of 12 percent gamma BHC were 
less effective but reduced the infestation to about one-half that in the 
unsprayed check plots.
Parasitism of the first generation inkberry leaf miner larvae wras 
common. Four species of parasites were reared from leaves collected 
in a local nursery, one of which represented a new genus and species.
Both water miscible and wettable powders of Aramite controlled 
boxwood mite for two or more weeks. So-called stabilized formulations 
were not effective from a greater length of time than regular.formula­
tions. Water miscible formulations were somewhat longer lasting 
than wettable powders.
Water miscible Aramite formulations diluted 1-800 did not have 
any adverse effect on the bloom ol blue spruce.
— If . E . Tom linson a n d  P. L . R u sd en .
D EPARTM EN T OF V E T E R IN A R Y  SCIENCE
K. L. BULLIS IN CHARGE
Poultry Disease Control Service.
1. P ullorum  D isease E rad ica tio n . During the 1951-52 testing 
season 1,343,955 chickens in 417 flocks were tested. Only 0.016 
percent of the tested chickens were classified as reactors. Five flocks 
were classified as positive at the close of the season. Of the total birds 
tested, 98.52 percent were in nonreacting flocks. No infection was 
detected among 35,642 tested fowl other than chickens. The testing 
results will be reported in more detail in the Thirty-second Annual 
Report of Pullorum Disease Eradication in Massachusetts.
2. P oultry D isease D iagno stic Service. During the past year’ 
diagnostic service in poultry diseases was available at two laboratories; 
namely, the branch laboratory at the Waltham Field Station, Waltham, 
and at Amherst. The volume of service rendered greatly exceeded the 
service given in any previous year. The following is a report for each 
laboratory for the 1951 calendar year.
Amherst. During the calendar year, 3,971 specimens in 851 
consignments were examined. Of these, 738 were delivered in person. 
The specimens were classified as follows: 3,449 chickens, 394 turkeys, 
26 porcine, 25 bovine, 19 chinchillas, 10 rabbits, 8 mink, 6 each of 
canine and pheasants, 5 ducks, 4 each of blue birds and ovine, 3 can­
aries, 2 each of caprine, geese, and pigeons, 1 each of equine, muskrat, 
quail, racoon, squirrel and ruffed grouse. Respiratory diseases, dis­
cussed in a separate section, constituted the majority of diagnoses in 
chickens (469). Fowl paralysis (64), various tumors (64), coccidiosis 
(62), and epidemic tremor (17) were diagnosed frequently. Diseases 
diagnosed most frequently in turkeys were erysipelas (9), infectious 
sinusitis (5), enterohepatitis (4), and Newcastle disease (4).
B ru cella  m elitensis was identified in aborted pig fetuses from one 
herd in the State. This appears to be the first time this species of bru­
cella has been identified in this region. Although the origin of this 
infection could not be determined, it appeared likely that it was trans­
mitted from slaughterhouse offal.
Listereosis was identified in one goat examined. The disease is 
not uncommon in this country, but this case is thought to represent 
the first identification of the infection in mammals in the State.
W a l t h a m . During the calendar year 1951, 8,309 specimens were 
submitted in 1,553 consignments to the branch laboratory for ex­
amination. The specimens were classified as follows: 7,265 chickens, 
978 turkeys, 22 pheasants, 13 ducks, 7 pigeons, 6 geese, 5 canaries, 
5 mink, 4 swine, 2 peafowl, and 1 each of catbird and robin. The 
hemagglutination-inhibition test was performed on 3,246 individual 
serum samples.
The ten most prevalent chicken diseases identified were Newcastle 
disease (242), infectious bronchitis (163), coccidiosis (136), lymph - 
ocytoma (130), capillariasis (123), fowl paralysis (116), respiratory 
infection (82), fowl typhoid (40), infectious laryngotracheitis (40), 
and ascariasis (39).
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The five most prevalent turkey diseases identified were coccidiosis 
(27), enterohepatitis (16), erysipelas (16), turkey pox (13), and om­
phalitis (8).
Renal coccidiosis in geese and sarcosporidiosis in wild ducks were 
each identified once for the first time at the branch laboratory.
3. Poultry B ronchitis Control. During the 1951 calendar year, 
1,096 flocks were enrolled in the infectious bronchitis immunization 
program. In general, the results were very satisfactory, and the inci­
dence of infectious bronchitis outbreaks among laying flocks has de­
clined greatly. Investigations are in progress to improve the vaccine 
and method of inoculation employed in the control program. Among 
142 flocks tested for their immunity to infectious bronchitis, 104 were 
immune, 19 nonimmune, 11 questionable, and 8 immune and non- 
immune. Among 290 flocks tested for their immunity to Newcastle 
disease, 92 were immune, 150 nonimmune, 9 questionable, and 39 
immune and nonimmune.
4. C hronic R espiratory  D isease. During the calendar year 
1951, virus isolations from field cases yielded the following results: 
chronic respiratory disease (CRD) agent (74), infectious bronchitis (3), 
infectious sinustis (3), infectious laryngotracheitis (4), and in 10 cases 
no virus was isolated.
CRD, a serious threat to the poultry industry, was investigated 
during 1951. The disease is widespread, and its incidence is increasing 
in Massachusetts. Recent findings reveal that the causative agent 
may be present in embryos and day-old chicks that have their origin 
in flocks affected with CRD, Various properties of the agent have 
been investigated, and it has been discovered that the agent can be 
propagated in serum-broth medium, that it is visible in stained smears 
when examined with a light microscope, and that it is sensitive to some 
-of the antibiotics. The use of antibiotics may prove to be of some 
value in the control of the disease.
— H . V a n  R oekel, G. H . Sn oeyenbos, G . P. F a d d o u l, Ja ck
E . G ray , M . K . Clarke, O. M . O lesiuk, Jo sep h  E . G ray,
C. D . B ra n d t, G. W . Felloivs, H . A .  P eck , a n d  R . A . B ennett.
Newcastle Disease Immunization Studies. Flock vaccination 
against Newcastle disease by spraying the Bi strain (intranasal type) 
of virus was investigated in field tests during the past year. This 
method of application has been employed for revaccination of broiler 
flocks after day-old vaccination, revaccination of replacement flocks, 
initial vaccination of young stock three weeks of age or older, and 
initial vaccination of replacement flocks prior to coming into egg pro­
duction. Ihe vaccine was administered with a DeVilbiss nasal atomizer 
No. 251 at the rate of 20 ml. per 1000 birds. In flocks where a vaccine 
of high virus concentration (embryo titer of 10-7 or greater) was ad­
ministered, the antigenic response was uniformly good. When vaccines 
of low virus cohcentration were applied, the Hock immunity was very 
irregular. Reaction noted after vaccination was mild to marked 
respiratory symptoms accompanied by a slight drop in feed consump­
tion. Mortality was zero or negligible with the exception of a few 
flocks in which there appeared to be complications with other infections.
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A study of the hemagglutination-inhibition (HI) and serum-neutral­
ization (SN) titers in some of these flocks showed that the HI test was a 
good means of determining the flock response to vaccination, but was 
not always a good measure of flock protection several weeks after 
vaccination. The SN test was a better measure of the duration of 
immunity. In flocks that showed a good response after vaccination, 
high levels of serum antibodies have been demonstrated as long as 12 
months after vaccination.
—S. B. Hitchner and G. Reising.
Mastitis Testing; Laboratory. During the calendar year of 1951 a 
total of 35,572 milk samples was tested. Of this number 18,515, were 
from 20 State institution herds, 1,070 from the University Farm De­
partment herd, and 15,987 from 148 private herds. Included in the 
latter were 368 samples from two county agricultural school herds, 
26 from five goat herds, and 4,057 from eleven demonstration herds. 
In addition to the total number of samples tested, 60 were received in a 
condition unsuitable for testing.
— W. K. Harris and I. M. Reynolds.
PUBLICATIONS
Research in Review. Vol. 1, No. 1. January 1952. 
Research in Review. Vol. 1, No. 2. July 1952.
BU LLETIN S
445 (Supplement) Cranberry Insects in Massachusetts. Henry J. 
Franklin. 16 pp. illus. June 1952.
457 Spoilage of Squash in Storage. Emil F. Cuba. 51 pp. illus. 
October 1950.
458 Transfer of Ownership in Rural Areas and Its Effect on Land 
Utilization. David Rozman and Ruth Sherburne. 32 pp. June
1950.
460 Infectious Bronchitis. Henry Van Roekel, Kenneth L. Bullis, 
Miriam K. Clarke, Olga M. Olesiuk, and F. G. Sperling. 48 pp. 
illus. July 1950.
461 Causes and Prevention of Failures in Home Canning. William 
B. Esselen, Jr., and Carl R. Fellers. 48 pp. illus. October 1950.
462 The Peach: Inheritance of Time of Ripening and Other Economic 
Characters. Arthur P. French. 32 pp. June 1951.
463 Weeds of the Massachusetts Cranberry Bogs. Part I. The Grasses. 
Chester E. Cross. 56 pp. illus. April 1952.
464 Hay Curing. John G. Archibald, Earle F. Cox, and Herbert N. 
Stapleton. 31 pp. March 1952.
465 Home-Canning Jars for Freezing. Marcel Labbee, William B. 
Esselen, Jr., and Carl R. Fellers. 28 pp. illus. June 1952.
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466 Annual Report for the Fiscal Year Ending June 30, 1951. 62
pp. September 1951.
469 Cooperative Nutritional Status Studies in the Northeast Region.- 
III. Dietary Methodology Studies. Northeast Regional Publi­
cation No. 10. Charlotte M. Young et al. 96 pp. August 1952.
Control Bulletins
148 Inspection of Commercial Feedstuffs. Feed Control Service Staff. 
44 pp. June 1951.
149 Thirty-first Annual Report of Pullorum Disease Eradication in 
Massachusetts. Poultry Disease Control Laboratory. 12 pp. 
July 1951.
150 Inspection of Commercial Fertilizers and Agricultural Lime 
Products. Fertilizer Control Service Staff. 16 pp. July 1951.
151 Seed Inspection. Seed Control Service Staff. 32 pp. November
1951.
Meteorological Bulletins
749-762 Monthly reports of daily weather records, including monthly 
and annual summaries. E. F. Cox, R. K. Patterson, and I. J. 
Pflug. 4 pp. each.
Reports of Investigations in Journals
741 Cancelled.
758 Effect of metallic ions on germicidal activity of quaternary am­
monium germicide. W. S. Mueller and D. B. Seeley. Soap and 
Sanitary Chemicals. 27 (11): 131-143. November 1951.
764 Influence of environmental factors on viability of Newcastle 
disease virus 0 . M. Olesiuk. Amer. Jour. Vet. Res. 12 (43): 
152-155. April 1951.
770 Infectious bronchitis. H. Van Roekel, M. K. Clarke, K. L. Bullis, 
O. M. Olesiuk, and F. G. Sperling. Amer. Jour. Vet. Res. 12 
(43) :140-146. April 1951.
773 The intranasal vaccine—its role in a Newcastle disease control 
program. S. B. Hitchner, G. Reising, and H. Van Roekel. Proc. 
54th Ann. Meeting U. S. Livestock Sanitary Assoc., pp. 154-160. 
November 1950.
774 Significant observations in pullorum disease eradication. H. Van 
Roekel, K. L. Bullis, G. II. Snoeyenbos, M. K. Clarke, and O. S. 
Flint. Proc. 54th Ann. Meeting U. S. Livestock Sanitary Assoc., 
pp. 175-182. November, 1950.
775 Studies on heat tolerance in the domestic fowl. T. W. Fox. 
Poultry Sci. 30 (4): 477-483. July 1951.
776 Store vs. delivered milk as a source of reduced ascorbic acid. 
A. D. Holmes. Jour. Amer. Dietet. Assoc. 27 (7): 578-580. 
July 1951.
778 Characteristics of the Bi strain of Newcastle disease virus. S. B. 
Hitchner, G. Reising, and H. Van Roekel. Amer. Jour. Vet. Res. 
12 (44): 246-249. July 1951.
784 Use of ascorbic acid tablets to enrich milk for infant feeding. 
A. D. Holmes and C. P. Jones, and Francis Tripp (New Bedford 
Textile Inst.). Jour. Pediatrics 39 (3): 320-324. September 1951.
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785 Reproductivity efficiency of yearling hens. F. A. Hays. Poultry 
Sci. 30 (4): 569-574. July 1951.
787 The thryoxine secretion rate of turkey poults. J. R. Smyth, Jr. 
and T. W. Fox. Poultry Sci. 30 (4): 607-614. July 1951.
788 A medium for the isolation of pure cultures of cellulolytic bacteria.
J. M. Dickerman and T. J. Starr. Jour. Bact. 62 (1): 133-134. 
July 1951.
790 Are wound paints Trojan horses? D. H. Marsden. Trees Mag­
azine 12 (3): 9 March-April 1952.
791 Relation of age at sexual maturity to some developmental charac­
ters. F. A. Hays. Poultry Sci. 30 (5): 723-726. September 1951.
792 Inheritance of winter intensity. F. A. Hays. Ninth World’s 
Poult. Congress. Paris. December 1951.
794 Stability of ascorbic acid during the preparation of cranberry 
products. J. J. Licciardello and W. B. Esselen. Food Res. 17
(4): 338-342. April 1952.
795 Quality in roughages. I. Factors which influence hay composi­
tion and quality. J. F. Archibald, J. Bart, M. L. Blaisdell, and A. F. 
Spelman. Jour. Dairy Sci. 34 (7): 656-668. July 1951.
796 Cation-exchange capacity of plant roots. M. Drake, J. Vengris, 
and W. G. Colby. Soil Sci. 72 (2): 139-147. August 1951.
797 Evidence that early sexual maturity may increase early growth 
rate in Rhode Island Red pullets. F. A. Hays. Poultry Sci. 
30 (5): 775-777. September 1951.
798 Rate of chick feathering and growing chick weight in Rhode Island 
Reds. F. A. Hays. Poultry Sci. 30 (6): 866-869. November 1951.
801 Influence of temperature and storage treatments on forcing of 
freesias. H. E. White. Proc. Amer. Soc. Hort. Sci. 59 (4): 
343-346. April 1951.
802 Factors that affect the storage life of butternut squashes. A. D. 
Holmes. Food Tech. 15 (9): 372-373. September 1951.
803 The vegetative propagation of hemlock. W. L. Doran. Jour, of 
Forestry. 50 (2): 126-129. February 1952.
804 Pasteurized fresh whole pickles. I. Pasteurization studies. W. B. 
Esselen, Jr., E. E. Ahderson, L. F. Ruder, Jr., and I. J. Pflug. 
Food Tech. 5 (7): 279-284. July 1951.
805 Molybdenum in cows’ milk. J. G. Archibald. Jour. Dairy Sci. 
34 (10): 1026-1029. October 1951.
806 Pasteurized fresh whole pickles. II. Thermal resistance of micro­
organisms and peroxidase. E. E. Anderson, L. F. Ruder, W. B. 
Esselen, Jr., E. A. Nebesky, and M. Labbee. Food Tech. 5 (9): 
364-368. September 1951.
807 Studies on the chemical nature of an antibiotic present in water 
extracts of cabbage. J. M. Dickerman, S. Liberman. Food Res. 
17 (5): 438-441. May 1952.
808 Effect of allylisothiocyanate and related substances on the thermal 
resistance of A sp ergillu s  n ig er, S a ccha ro m yces ellipsoideus, and 
B a cillu s  therm oacidurans. 0 . Kosker, W. B. Esselen, Jr., and C. 
R. Fellers. Food Res. 16 (6): 1-5. November-December 1951.
809 Evaluating sires on the basis of their daughters’ intensity of laying.
F. A. Hays. Poultry Sci. 31 (2): 287-290. March 1952.
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810 Effect of organic matter on phosphate availability. J. D. Dalton,
G. C. Russell, and D. H. Sieling. Soil Sci. 73 (3): 173-181. March
1952.
811 Chronic respiratory disease of chickens. H. Van Roekel, 0 . M.
Olesiuk, and H. A. Peck. Amer. Jour. Vet. Res. 8:47 (4):
252-259. April 1952.
814 Dental caries in the rat, Mus norvegicus. I. The incidence and
extent of tooth decay in three strains of rats fed powdered syn­
thetic rations. J. 0 . Holmes. Jour, of Nutrition. 46 (3): 323-334. 
March 1952.
815 A turbidity test for measuring the maturity of sweet corn. W. B. 
Johnson, and E. Bennett. Amer. Soc. Hort. Sci. Proc. 59 (5): 
400-404, May 1952.
816 Are three-hundred-egg hens superior breeders? F. A. Hays. 
Poultry Sci. 31 (3): 535-537. May 1952.
817 Stability of ascorbic acid in milk at different stages of processing.
A. D. Holmes. Jour, of Pediatrics. 40 (1): 91-95. January 1952.
818 Metabolism of nicotinic acid in pregnancy. M. E. Lojkin, A. W. 
Wertz, and C. G. Dietz. Jour, of Nutrition. 46 (3): 335-352. 
March 1952.
819 Abscesses associated with group E. streptococci. G. H. Snoeyenbos,
B. A. Bachman, and E. J. Wilson. Jour. Amer. Vet. Med. Assoc. 
122 (900): 134-137. March 1952.
820 Ascorbic acid contents of frozen orange concentrates as purchased 
on retail markets. E. E. Anderson, and I. S. Fagerson. Jour, of 
Home Econ. 44 (4): 276-277. April 1952.
823 Relation of age of parents to mortality and sex ratio of chicks at 
eight weeks. F. A. Hays and E. W. Spear. Poultry Sci. 31 (5): 
792-795. September 1952.
829 Clarification of wine by a sequestering agent. J. K. Krum, and C. R.
Fellers. Food Tech. 6 (3): 103-106. March 1952.
832 Dead azaleas this spring. C. J. Gilgut. Amer. Nurseryman. 95 (7): 
9. April 1952.
840 A cooperative test to evaluate methoxyclilor for control of plum 
curculio in apples. W. D. Whitcomb. Jour. Econ. Entomology. 
45 (1): 68-72. February 1952.
Miscellaneous
Leafhopper transmission of blueberry Stunt disease. W. E. Tomlinson, 
Jr., P. E. Marucci, and C. A. Doehlert. Jour. Econ. Ent. 43 (5): 
658-662. October 1950.
Summer oil sprays to control blueberry bud mite. W. E. Tomlinson, 
Jr. Jour. Econ. Ent. 43 (5): 727. October 1950.
Some insect problems of tree officers. W. E. Tomlinson, Jr. Mimeo. 
March 1951.
Control of insect larvae infesting immature blueberry fruit. W. E.
Tomlinson, Jr. Jour. Econ. Ent. 44 (2): 247-250. April 1951. 
Influence of temperature on emergence of the blueberry maggot.
W. E. Tomlinson, Jr. Jour. Econ. Ent. 44 (2): 266. April 1951. 
What has happened in live years of dairying? B. D. Crossmon and 
E. Jarvesoo. Mass. Dairy Digest. May 1951.
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Culling—profitable or not? B. D. Crossmon. Mass. Dairy Digest. 
June 1951.
Reappeared: a. New Hampshire DHIA Newsletter. Summer 1951.
b. MSBA Newsletter, Mass. Selective Breeding Assn.. 
January-February 1952.
c. The Milkpail, Hood Milk Co. March 1952. 
Harvesting dollars or deficits? B. D. Crossmon. Cranberries.
October 1951.
It costs less to save them. M. A. McKenzie. The New England Town 
and City. October 1951.
Hail injury to trees. D. H. Marsden. Trees Mag. 12(1): 7, 18. 
November-December 1951.
Fungicides and fruit disease control. E. F. Guba. Mass. Fruit Grow­
ers Assoc. Annual Report. 1951.
Massachusetts elms not doomed to die. M. A. McKenzie. Boston 
Globe (Sunday). January 13, 1952.
Common shade tree diseases and treatments. P. L. Rusden and C. S. 
Hood. Chart. Mass. Tree Wardens’ and Foresters’ Assn, and 
Mass. Arborists Assn. January 1952.
Simplified seal for calomel electrode. G. E. Livingston. The Chemist 
Analyst. 41(1): 18. January 1952.
Dog ticks, earwigs and Japanese beetle. W. E. Tomlinson, Jr. Proc. 
Ann. Meeting Mass. Tree Wardens’ and Foresters’ Assn. February 
1952.
Shade tree problems at the Waltham Shade Tree Laboratory. P. L. 
Rusden. Proc. Tree Wardens, Arborists and Utilities Conference,. 
U. of Mass., Amherst. March 24-28, 1952.
Bristol County vegetable growers specialize. E. Jarvesoo. Commercial 
Grower. March 1952.
Should we buy or raise our cows? E. Jarvesoo. Mass. Dairy Digest. 
April 1952.
Modern concept of packaging. A. S. Levine and I. Fagerson. Fishing 
Gazette. 69(4): 45, 152. April 1952.
Bristol County poultrymen increased their efficiency. E. Jarvesoo. 
Feathered Fax. May 1952.
A successful dairy farm by production adjustments. E. Jarvesoo. 
Farm Economic Facts. May 1952.
Preparation of slide-mounts to study distribution of preservative 
material in wood. D. H. Marsden. Phytopathology. 42(6): 300. 
June 1952.
Chemical weed control in strawberries. J. S. Bailey. Mass. Fruit 
Growers Assoc. Annual Report. 1952.
Experience with some new herbicides on strawberries. J. S. Bailey. 
Proc. 6th Ann. Meeting, Northeastern Weed Control Conference. 
1952.
Freezing small fruits for home and market. W. B. Esselen. Mass- 
Fruit Growers Assoc. Annual Report. 1952.
Breeding carnations for resistance to Fusarium Wilt. E. F. Guba.
(Abstract) Phytophathology 42: 112-113. 1952.
Poison ivy and its eradication. J. S. Bailey. Mass. Expt. Sta. Cir. 
190. 1952.
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